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The 


inevitable 
development in 
apparatus 


LAW 


New Cenco Boyle’s Law Apparatus No. F1700 is the 
answer to all the admitted shortcomings of older forms 
of apparatus. It was designed definitely to have these 
merits—(l) to be proof against mistreatment by students; 
(2) to be mechanically simple; (3) to be easily and safely 
stored; (4) to give results close enough to theoretical to be 
convincing to students; (5) to have the action and feel of 
precision measurements; (6) to be flexible and rapid, 
allowing many duplicate measurements in a short time; 
(7) to employ no parts subject to deterioration; (8) to 
contribute to the neat efficient appearance of the labora- 
tory; (9) to teach its principle vividly and concisely. 


If you teach physics you cannot afford to be without 
the new Cenco Catalog F-129, which offers a multitude 
of just such modern instruments as this. 


CanrrRaAL Company 
LABORATORY TAG SUPPLIES 


aratu 
460 E.Ohio St. P USA 
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The L& N Quinhydrone pH Indicator 


Measurements Unaffected by Color 


HERE is a pH Indicator that is not 

affected by color or turbidity and 

is more accurate than a color indicator. It can be used by practically any- 

one. It employs a quinhydrone electrode—a simple and economical type. 

Its range is 1 to 8.5 pH. It is accurate to within 0.04 pH, and is sensitive 

to changes of 0.01 pH. Complete directions are sent with each instru- 

ment. Specially purified chemicals and various types of Calomel electrodes 
are listed in Catalog S-75 which will be sent on request. 


| 7654 Quinhydrone pH Indicator ‘ : ; - $65.00 
| _ Ask For Catalog S-75 


LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 


Liec.rical Measuring Instruments Hump and Homo Heat Treating Furnaces 
o144 Potentiometer Pyrometers Automatic Combustion Control 
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VISCOSITY and MOBILITY 


A.S.T.M. Constant Temperature Viscosimeter 
will hold any temperature from room to 220°F. 


The Viscosimeter measures the 
flow of liquids under gravity. 

The outstanding feature of this type of 
viscosimeter is the precise control of tem- 
perature which is automatically main- 
tained, 

Holds one or two tubes, either Universal 
or Furol (A.8S.T.M. D 88-26). 

Self-contained and requires no switch- 
board or wall connections—no belts or pul- 
leys—just connect with 110 A.C. or D.C. 
circuit and the instrument is ready for use. 

Constant Temperature Bath, two-tube 
capacity, with two tubes, having one orifice 
each (either Universal 
or Furol). 


$230.00 


Viscosimeter 


The Gardner Mobilometer 


The Mobilometer measures the flow of 
fluids under definite degrees of pressure. 

Kach fluid product has a certain consistency best suited 
to the purpose intended. : 

The mobilometer enables the standardization and re- 
production of that consistency. 

A control instrument for paints, varnishes, oils, light 
tars, emulsions, food products, ete. | 

A wide range of materials can be tested by employing 
different dises and adding different gram weights to the 

scale pan on the top of the plunger. 


The Gardner Mobilometer Complete with directions, $45.00 


FISHE 


SCIENTIFIC 
COMPANY 


Laboratory Apparatus and Reagents for Chemistry, Metallurgy, Biology 
PITTSBURGH, PENNA. 


IN CANADA, FISHER SCIENTIFIC CO., Lrp., 


898 ST. JAMES STREET, MONTREAL 


3 * 3 


= 
‘ 
| 
t r 
N 
; 
A.S.T.M. Wh 
‘ j 
| 
Ke 
} 
=<) 
a 
R 


SCIENCE—ADVERTISEMENTS 


pleasure 


Memoscope for 
projecting 
Memo pictures. 


Ne ~ 3 
$ 
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Actual picture size 


Combine business with 


The Memo makes 


pictures for work and pleasure 


The most practical camera 
for any busy man is one 
that he can apply to both 
his business and his pleasure. 

Perhaps you prepare data 
for screen illustration of 
your lectures and_ talks. 
Maybe you need a great 
number of inexpensive little 
photographs for illustrating 
your. experi- 
ment notebook. 
Or, perhaps, 
you prefer to 
see your  pic- 
tures en- 
larged size. But 
if you want to 
get all three 
from the one 
camera — the 
Memo will get 
them for you. 


The Memo camera is a 
smart, modern, pocket out- 
fit weighing 12 ounces, and 
taking 50 clear, sharp pic- 
tures with one 50-cent film. 
It takes pictures as fast as 
you can see them, the small 
cost permitting as many to 
be taken as the operator 
wishes. Just the camera to 
supplement 
your more ex- 
pensive equip- 
ment, enabling 
you to produce 
on the screen 
anything and 
everything you 
ean photograph. 
Fixed -focus 
model, $20. Fo- 
cusing models, 
$25 to $40. 


The Ansco Memo Camera 


Write for free 56-page Memo Handbook 


AGFA ANSCO CORPORATION 


BINGHAMTON, N. Y. 
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New 
Type 


Moll Recording Microphotometer 
for the rapid and precise investigation of photographed spectra 


ITH this new instrument a spectrum of many hundreds of lines can be recorded in 
only a few minutes, the rapidity being about ten times that of the original Moll 


type, described in the Proc. Phys. Soc. of London, Vol. XXXIII, June 15, 1921. This 


improvement has been attained without any sacrifice in the sensitivity, the latter being 
even greater than before. 


The heart of the new Recording Microphotometer consists of a new vacuum thermo- 
pile of extreme rapidity, and a new and highly sensitive microgalvanometer, both de- 


signed by Drs. Moll and Burger. Details of the outfit admit of considerable flexibility 
and convenience in operation; and results of the highest order can be obtained. 


By special arrangement with Kipp & Zonen we import apparatus of their manu- 
facture at the same prices one would pay if dealing directly with them; and there is 
the very definite advantage that our customers are relieved of all details incident to 
shipment from Holland as well as Custom’s formalities, etc., upon arrival in the 
States. Catalogues (in English) published by Kipp & Zonen are in our files and 
will be mailed to interested scientists upon request. 


We have had more than 35 years experience in importing Scientific: Instruments 
from Europe, and are fully equipped to handle such business in a competent manner. 


JAMES G. BIDDLE 


| ELECTRICAL ao SCIENTIFIC INSTRUMENTS | 
1211-13 ARCH STREET, PHILADELPHIA 


** FRAHM ** FREQUENCY METERS SIEMENS & HALSKE PRECISION INSTRUMENTS HILGER OPTICAL INSTRUMENTS 
DIRECT READING OHMMETERS'  ‘* POINTOLITE LAMPS ** MEGGER TESTING SETS WOLFF POTENTIOMETERS 
MERCURY CONDENSATION HIGH-VACUUM PUMPS AND OIL-SEALED ROTARY VACUUM PUMPS 
LABORATORY AND WORKSHOP RHEOSTATS SPEED-MEASURING INSTRUMENTS STANDARDS OF RESISTANCE 
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(a) 
(b) 


(c) 


(d) 


(e) 


(f) 


(g) 


Laboratory Microscope 


60 East 10th Street 


LEITZ 


Latest 
A 


of 
Research Style 


Explanation of Figures: 


The supporting arm at point “1” measures 45 mm 
compared with 30.mm in the previous model. 

The cross section at point “2” measures 25 mm 
compared with 20 mm in the previous type and the 
circumference at point “2” 95 mm compared with 
75 mm in the former model. 

The supporting arm for the microscope stage which 
likewise carries the mechanism for the illuminating 
apparatus measures at point “3” 55 mm compared 
with 38 mm in the previous type. 

At point “4” the microscope arm develops into a 
heavy support which lends utmost rigidity to the 
substage mechanism. 

The pillar at point “5” measures 30 mm in cross 
section compared to 20 mm in the previous model. 
(The arm of the microscope is jointed to the pillar 
in a novel and extremely rigid manner since the 
arm moves solidly between the two vertical projec- 
tions, being fastened by a strong axle with screw 
nuts.) 

The foot measures at point “6”, viz., from tip to heel, 190 mm compared with 160 mm in 
the previous type. (When inclining the microscope to horizontal position, it cannot under 
any circumstances tip over.) 

The distance as indicated by point “7”, viz., from the inner surface of the handle arm (2) 
to the center of the microscope stage (8), measures 105 mm compared with 85 mm in the 
previous model. 


The prices for these new constructions remain the same as for the previous 
model, ranging from $71.75 for stand with double nosepiece, two objectives and 
one ocular to $120.00 for stand with rack and pinion substage, triple nosepiece, 
two dry objectives, one oil immersion and two oculars, in cabinet, with lock and 
key. We grant a 10% discount to educational institutions. 


WRITE FOR*PAMPHLET NO. 1168 (0) 


E. LEITZ, Inc. 


BRANCHES: 


New York, N. Y. 


Washington District: 


E. LEITZ, Inc., Investment 


Pacific Coast States: SPINDLER & SAUPPE, 
Offices at San Francisco and Los Angeles, Calif. Bldg., Washington, D. C. 
Chicago District: E. LEITZ, Inc., Peoples Gas Bldg., Chicago. 
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WEBER ELECTRIC 
SEROLOGICAL BATH 


With automatic thermo-regulator operating interchangeably at 371° C for incubations or at 56° C 
for inactivations 


Showing Kolmer racks in position 


1718-A Showing Kahn racks in position 


SEROLOGICAL BATH, Weber Electric. With automatic thermo-regulator operating at 37144° C 
for incubations or from 56° C for inactivations, as may be preferred, and which may be set at will for 
any intermediate temperature or immediately interchanged from 3714° C to 56° ©, or from 56° to 374%2° C 


Constructed of Monel metal, with asbestos transite insulations; inside dimensions of bath, 9% 
inches wide by 13% inches long by 6%4 inches deep. The dimensions have been arranged so that it will 


accommodate any of the following racks: 
2 1725 Kolmer Test Tube Racks, each for 48 tubes up to 16 mm diameter. 


3 9491 Kahn Test Tube Racks, each for 30 tubes up to 12 mm diameter. 
3 9495 Racks with adjustable support, each for 40 tubes up to 12.5 mm diameter. 


4 9492 U.S. Army Racks, each for 20 tubes up to 13 mm diameter. 


The Bath is also convenient for use in the preparation of vaccines and will accommodate flasks and 
beakers more conveniently than some other forms. Current consumption, 2 amperes at 110 volts. 

1718. Serological Bath, Weber Electric, as above described, inside dimensions 934 inches wide by 13% 

inches long by 644 inches deep. Without racks, but with cord and plug for lamp socket. For use 

Code Word 


1718-A. Ditto, but complete as shown in illustration, with three No. 9495 Adjustable Barat each mm “ tubes 
up to 12.5 mm outside diameter, and No. 9620 Thermometer, 30° to 70° C in divisions.. $84.50 


Amjas 


Sole Distributors 


ARTHUR H. THOMAS COMPANY 
LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE PHILADELPHIA, U.S.A. 
Cable Address, BALANCE, Philadelphia 
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MR. HOOVER’S TRIBUTE TO MR. EDISON" 


THIS ceremony is a part of the celebration of Mr. 
Edison’s invention of the electric lamp. It is also 
the dedication of the Edison Institute of Technology, 
the gift of Mr. Ford. Both are in fact national trib- 
utes to Mr. Edison. 

The multiplication of the amount of light in the 
world a thousandfold is worthy of celebration, for 
darkness is a forbidding limitation upon righteous 
human activities. 

When Mr. Edison invented the electric lamp he 
may perhaps have thought just to produce plain light 
and more of it at less cost. I surmise that his wildest. 
ambition was to relieve the human race from the curse 
of always cleaning oil lamps, scrubbing up candle 
drips and everlastingly carrying one or the other of 
them about. He may have thought to add safety to 
Chicago against a second accident from an oil lamp. 

But the electric lamp has found infinite variety of 
unexpected uses. It enables us to postpone our spec- 
tacles for a few years longer; it has made reading in 


1 Address given at Dearborn, Michigan, on October 21. 


bed infinitely more comfortable; by merely pushing a 
button we have introduced the element of surprise in 
dealing with burglars; the goblins that lived in dark 
corners and under the bed have now been driven to 
the outdoors; evil deeds which inhabit the dark have 
been driven back into the farthest retreats of the 
night; it enables the doctor to peer into the recesses 
of our insides; it substitutes for the hot-water bottle 
in aches and pains; it enables our cities and towns to 
clothe themselves in gaiety by night, no matter how 
sad their appearance may be by day. 

And by all its multiple uses it has lengthened the 
hours of our active lives, decreased our fears, re- 
placed the dark with good cheer, increased our safety, 
decreased our toil and enabled us to read the type in 
the telephone book. It has become the friend of man 
and child. | 

In making this, as in his other great inventions, Mr. 
Edison gave an outstanding illustration of the value 
of the modern method and system of invention, by 
which highly equipped, definitely organized labora- 
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tory research transforms the raw material of scien- 
tifie knowledge into new tools for the hand of man. 

In earlier times, mechanical invention had been the 
infrequent and haphazard product of genius in the 
woodshed. But science has become too sophisticated 
a being to be wooed in such surroundings. Nowadays 
a thousand applied science laboratories, supported by 
industries of our country, yearly produce a host of 
new inventions. 

I can perhaps illustrate this modern method of in- 
vention. The fundamental natural laws of electricity 
were discovered three quarters of a century ago by 
Faraday, Hertz, Maxwell and other great investi- 
gators in the realms of pure physics and mathe- 
maties. Faraday discovered that energy could be 
transformed into electricity through induction—the 
theory of the elettrical generator. It was one of the 
momentous discoveries of history. 

It is related that Mr. Gladstone was induced to visit 
Faraday’s laboratory to see this new scientific con- 
traption. When Gladstone is said to have made the 
characteristic practical man’s inquiry, “Will this ever 
be of use to mankind?” Faraday replied, “Some day 
you will collect taxes from it.” 

Mr. Edison, using organized systematic laboratory 
research, has been one of the great leaders who have 
converted the pure physics of electricity into a tax- 
- able product. To-day the governments of the world 

_ levy upon upward of $60,000,000,000 of new wealth 
founded upon electricity. 

But the taxes and new wealth are not the major 
accomplishments of the men of this genus. These are 
the rivers of sweat saved from the backs of men and 
the infinite drudgery relieved from the hands of 
women. 

I may emphasize that both scientific discovery and 
its practical application are the products of long and 
arduous research. Discovery and invention do not 
spring full-grown from the brains of men. The labor 
of a host of men, great laboratories, long, patient, 
scientific experiment build up the structure of knowl- 
edge, not stone by stone, but particle by particle. 
This adding of fact to fact some day brings forth a 
revolutionary discovery, an illuminating hypothesis, 
a great generalization or a practical invention. 

Research both in pure science and in its application 
to the arts is one of the most potent impulses to 
progress. For it is organized research that gives 


daily improvement in machines and processes, in 
methods of agriculture, in the protection of health 
and in understanding. From these we gain constantly 
in better standards of living, more stability of em- 
ployment, lessened toil, lengthened human life and de- 


creased suffering. In the end our leisure expands, our 
There 


interest in life enlarges, our vision stretches. 
is more joy in life. 
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It is the increasing productivity of men’s labor 
through the tools given us by science that shattered 
the gloomy prophecies of Malthus. 

More than a century ago that great student held 
that increasing population would outrun the food 
supply and starvation was to be the inevitable execu- 
tioner of the overcrowded earth. 

But since his day we have seen the paradox of the 
growth of population far beyond anything of which 
he ever dreamed, coupled at the same time with con- 
stantly increasing standards of living and ever-in- 
creasing surplus of food. Malthus was right except 
for a new contestant in the race with his principle: 
That was more scientific research, more discovery. 
And that race is still on. If we would have our coun- 
try improve its standards of living and at the same 
time accommodate itself to increasing population we 
must maintain on an even more liberal scale than ever 
before our great laboratories of both pure and ap- 
plied science. 

Our scientists and inventors are amongst our most 
priceless national possessions. There is no sum that 
the world could not afford to pay these men who have 
that originality of mind, that devotion and industry 
to carry scientific thought forward in steps and strides 
until it spreads to the comfort of every home; not by 
all the profits of all the banks in the world can we 
measure the contribution which these men make to 
our progress. 

And they are the least interested in the monetary 
results. Their satisfactions are in their accomplish- 
ment—in the contribution of some atom of knowledge 
which will become part of the great mechanism of 
progress. Their discoveries are not the material for 
headlines. Their names are usually known but to a 
few. But the nation owes them a great honor and is 
proud to demonstrate through Mr. Edison to-day that 
their efforts are not unappreciated. 

The country can well pay its tribute to the men of 
this genus by expanding the facilities for their labors. 
The nation to-day needs more support for research. 
It needs still more laboratories. To that Mr. Ford is 
making a generous contribution. 

And in establishing this institute, Mr. Ford is doing 
honor to Mr. Edison in a manner which appeals to a 
sense of fitness—that is, by founding an institution 
dedicated to education and scientific research. 

And scientific research means more than its prac- 
tical results in increased living comfort. The future 
of our nation is not merely a question of the develop- 
ment of our industries, of reducing the cost of liv- 
ing, of multiplying our harvests or of larger leisure. 
We must constantly strengthen the fiber of national 
life by the inculeation of that veracity of thought 
which springs from the search for truth. From its 
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pursuit we shall discover the unfolding of beauty, we 
shall stimulate the aspiration for knowledge, we shall 
ever widen human understanding. 

Mr. Edison has given a long life to such service. 
Every American owes a debt to him. It is not alone 
a debt for great benefactions he has brought to man- 
kind, but also a debt for the honor he has brought to 
our country. Mr. Edison by his own genius and ef- 
fort rose from modest beginnings to membership 
among the leaders of men. His life gives renewed 
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confidence that our institutions hold open the door of 
opportunity to all those who would enter. 

Our civilization is much like a garden. It is to be 
appraised by the quality of its blooms. In degree as 
we fertilize its soil with liberty, as we maintain dili- 
gence in cultivation and guardianship against destrue- 
tive forces, do we then produce those blossoms, the 
fragrance of whose lives stimulates renewed endeavor, 
gives to us the courage to renewed effort and confi- 
dence of the future. 


DR. WILLIAM BEAUMONT, AN APPRECIATION’ 


By WALTER R. STEINER, M.D. 
HARTFORD, CONNECTICUT 


It is indeed a privilege to be able to come here to 
give some words of appreciation in memory of the 
physician whom you honor to-day—one who by his 
study of the physiology of digestion has been proved 
to be a pathfinder in our present knowledge of this 
subject. He has blazed a trail which has now become 
a broad highway, and it is greatly to his credit that he 
did so without any previous scientific training, for he 
was without college or medical school degrees or pre- 
liminary hospital experience. In spite of this, how- 
ever, his name even now looms up large amongst the 
most distinguished men in our profession. In 1900 a 
monument was erected to him by the Upper Peninsular 
and Michigan State Medical Societies at Fort Mack- 
inac where Beaumont performed his initial experi- 
ments upon digestion, but he did not obtain his proper 
honors until Osler told about him in an inimitable 
fashion “and brought him out of the obscurity into 
which we practical moderns had been allowing him to 
drift.” Since then his manuscripts and papers have 
been presented by his family to Washington Univer- 
sity at St. Louis, where, housed in a special room, 
they are well exhibited and permanently preserved. 
A boulder with a suitably inscribed bronze tablet was 
erected in 1926 by the Beaumont Club on the green 
in Lebanon, the town of his birth, and at the meet- 
ing of the Thirteenth International Congress of 
Physiologists in Boston his book, reprinted for that 
special occasion, was distributed to the members of 
the congress as representing our country’s foremost 
contribution to physiology. Surely a prophet is not 
without honor even in his own country, despite the 
adage to the contrary, for to-day you are to dedicate 
a tablet to him here in this town where he conducted 
two of his four series of experiments. 


1 An address delivered at the unveiling of a tablet to 
Beaumont at Plattsburgh on August 24, 1929, upon the 
termination of the summer course in cardio-nephritis at 
the Physicians Hospital of Plattsburgh, New York. 


Our knowledge of the digestive processes before his 
illuminating study was vague and unsatisfactory. 
Two views chiefly prevailed—the mechanical and the 
chemical. The former considered the grinding or 
pressing force of the muscular coats of the stomach 
as largely sufficient to accomplish the required and 
subsequently obtained digestion, while the second view 
explained the change taking place in the stomach as 
chiefly, if not wholly, of a chemical nature, resulting — 
from the process of fermentation. Unable to solve 
the exact nature of digestion, which had stretched 
the pia mater of so many distinguished physicians, 
William Hunter, of London, finally remarked, in the 
century of Beaumont’s birth: “Some physiologists 
will have it that the stomach is a mill, others that it is 
a fermenting vat, others again that it is a stew pan, 
but in my view of the matter, it is neither a mill, a 
fermenting vat, nor a stew pan but a stomach, gen- 
tlemen, a stomach.” 

Before the new era, however, which Beaumont was 
about to usher in, there were some honest seekers 
after the truth, and foremost among them we find 
Benjamin Richardson Young, of Hagerstown, Mary- 
land, a young man like Beaumont and also an 
American. It had been long known that the gastric 
juice was acid in reaction, but it remained for Young 
to take the fundamental step in demonstrating its 
acidity and in proving its solvent, anti-putrefactive 
properties. This he did in a thesis which he presented 
at the University of Pennsylvania for the degree of 
M.D. in 1803. In the experiments there recorded he 
introduced a calculus into a frog’s stomach and noted 
its gradual dissolution. He also put beans, peas, 
wheat and bread into a frog’s stomach and found 
that in thirty hours the beans, peas and wheat were 
not acted upon, but the bread bag was empty. How- 
ever, if the cereals were crushed they were readily 
digested. Vinous, acetous and putrefactive fermenta- 
tions were then successively investigated with the re- 
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sult that he showed that the acid in the stomach did 
not come from any of these varieties. He proved also 
that trituration and putrefaction were not essentially 
concerned. Unfortunately, he concluded that the acid 
was phosphoric and not hydrochloric. He experi- 
mented both upon animals and man, securing pure 
gastric juice to use in vitro. Finally he showed that 
the acid gastric juice checked putrefaction. He ex- 
plained the process of digestion as follows: “Aliment 
is dissolved by the gastric menstruum; it then passes 
into the duodenum and meets with bile and pancreatic 
liquor; after being united with these, a heterogeneous 
mass is formed called chyme, and from this the lacteals 

secrete chyle.” Returning to Hagerstown, Maryland, 
after graduation he was taken by his father into 
partnership for the practice of medicine, but un- 
fortunately died of tuberculosis about eleven months 
later. 

Three years after Young’s birth, there was born in 
Lebanon, Connecticut, in 1785, William Beaumont, 
fifth in descent from one of the same name who prob- 
ably came to Massachusetts in 1635 and migrated 
with John Winthrop, Jr., to Connecticut. At any 
rate, he appears in Saybrook in 1640. Our Beaumont 
was the third son of Samuel Beaumont, being born in 
a town where Connecticut’s distinguished Revolu- 
tionary War governor, Brother Jonathan Trumbull, 
resided, as well as William Williams, a signer of the 
Declaration of Independence. The town had passed 
through stirring times during the Revolution, for here 
Washington and Trumbull had had frequent confer- 
ences upon important matters of state, and here De- 
Lauzun’s Cavalry, the French Legion of Horse, was 
stationed for seven months during 1780 and 1781. 

Little is known of Beaumont’s boyhood other than 
the statement that courage and fearlessness were even 
then his predominating qualities and that defective 
hearing first developed after he had taken a dare and 
stood nearer a cannon thai was being fired than any 
of the playmates. He seems to have industriously 
tilled the soil and assiduously attended church until 
the winter of 1806-07, when growing tired of these 
activities he set out northward with a horse, a cutter, 
a barrel of cider and $100 of hard-earned money. 
Finally he arrived at the village Champlain, New 
York, in the spring of 1807 and began teaching 
school in that town. While thus teaching school and 
tending store, he began to study medicine with Dr. 
Seth Pomeroy, and in the fall of 1810, after three 
years of such study, crossed Lake Champlain to St. 
Albans to be instructed further by Dr. Benjamin 
Chandler. 

On the second of June, 1812, he secured a license 
from the Third Medical Society of the State of Ver- 
mont, and on September 13, entered the army as 
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surgeon’s mate, receiving his commission on Decem- 
ber 2, 1812. On account of the inactivity of the di- 
vision of the army to which he was assigned, he began 
the private practice of medicine in Plattsburgh on 
January, 1813, and continued in this practice until 
February 13 of that year when he again resumed his 
army career. His efficient work here is worthy of 
note and his bravery under fire in the battle of Platts- 
burgh was highly commented upon, along with that 
of the other surgeon’s mates, by Hospital Surgeon 
James Mann. Soon after the war of 1812 he resigned 
from the army and entered partnership with Dr. 
George Senter, announcing to the public in the Platts- 
burgh Republican, December 15, 1815, that. they had 
commenced business in the line of their profession 
(physic and surgery). They also state that they 
have opened a store containing a general assortment 
of drugs, medicines, groceries, dye woods, etc., which 
they calculate to sell on liberal terms for cash or ap- 
proved credit. In a postscript to this advertisement 
it is stated that medicines, ete., will be put up with 
accuracy and care. This partnership, however, was 
dissolved a few months later as Dr. Senter had to go 
south, and the firm became Beaumont and Wheelock. 
The same newspaper then records the fact that these 
two have received and offer for sale at the lowest 
prices a large and well-selected assortment of grocer- 
ies, consisting of Madeira, Port, London Particular 
and Sherry, Wines, Cognac and French Brandy— 
Jamaica, St. Croix and New England Rum—Pier- 
pont ginger, Plug and Paper Tobacco, Pipes, Codfish, 
Shad, Mackerel, Chocolates, Spanish Segars, Window 
glass, Snuff, Starch, Powder, Shot Almonds, ete. Also 
in addition to their former stock they had a large 
assortment of Drugs and Medicine, Dye Woods, etce., 
etc. (September 6, 1816). This business, however, 
was probably not very appealing to Beaumont, and 
the firm sold out in about a year to Springer and 
Woodward. Beaumont then confined himself to the 
practice of medicine, which evidently soon became 
quite lucrative as his case records show. But the 
charm of army life was more enticing to him; his 
friend, Joseph Lovell, had lately been appointed 
surgeon-general, and the medical corps of the army 
had been completely reorganized. He consequently 
accepted the appointment of post surgeon on March 
18, 1820, to take rank from December 4, 1819. He 
was then ordered to Fort Mackinae, Michigan, and 
two years later married Mrs. Deborah Platt, of Platts- 
burgh. 

On June 6, 1822, the great opportunity came which 
subsequently made him famous, for on that day a gun 
was accidently discharged in the retail store of the 
American Fur Company, and immediately a French 
Canadian, Alexis St. Martin, fell to the floor with a 
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perforated gun shot wound in the upper abdomen. 
Dr. Beaumont was at once sent for and arrived 
shortly. He found the patient had just been placed 
on a cot and the helpers were taking off some of his 
clothing. The wound seemed to be a mortal one, but 
Beaumont extracted part of the shot and pieces of 
clothing, remarking as he dressed the wound, “The 
man can’t live thirty-six hours.” But he did survive 
in spite of the permanent hole in his stomach, and 
was taken to the fort hospital as soon as he could be 
moved so that Dr. Beaumont could give him better at- 
tention. Two years later the county refused any 
further assistance to St. Martin and Beaumont took 
him into his own family from “mere motives of char- 
ity and a disposition to save life or at least to 
make him comfortable.” Straightway he improved 
continually in health so that by June 1, 1824, he was 
able to perform “any kind of labor from the whittling 
of a stick to the chopping of logs.” This kind treat- 
ment of St. Martin was performed when Beaumont’s 
salary was $40 a month with two to four rations daily 
to supply his needs as well as his family’s and St. 
Martin’s. In the fall of that year Beaumont sent a 
report of this case to Surgeon-General Lovell so that 
he could correct and publish it in some reputable 
journal, if he saw fit. In 1825 this article appeared 
in the Medical Recorder, but unfortunately Joseph 
Lovell’s name was appended to it as its author and 
the error was not corrected until later in that year. 

Experimental work upon the patient apparently 
was not considered until three years after the acci- 
dent. Four series of experiments were subsequently 
conducted, the first being communicated to the Michi- 
gan Medical Society in 1827. Unfortunately, St. 
Martin disappeared shortly thereafter and a two-year 
search was required to discover him. Then a two- 
year further study follows, and again from November, 
1832, to March, 1833, additional research was done 
upon him. These three studies finally appeared in the 
fall of 1833 in book form under the title of “Experi- 
ments and Observations on the Gastric Juice and the 
Physiology of Digestion.” In this book of 280 pages, 
238 experiments are noted, which are so exact that 
with the exception of pepsin but little has been added 
since. The first experiments (four in number) were 
made at Plattsburgh, although he had previously be- 
gun experiments in a desultory way at both Fort 
Mackinac and Fort Niagara, while the second (fifty- 
six in number) were conducted at Fort Crawford, 
Prairie du Chien, Wisconsin. The third (116 in num- 
ber) were recorded in Washington, and finally the 
fourth (sixty-two in all) from July 9 to November 1, 
1833, were performed in Plattsburgh, following the 
completion of the manuscript of his book. This series 
is published at the end of the volume. 
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This book was printed at Plattsburgh by Frederick 
P. Allen, and reissued the following year by Lilly, 
Waite and Company of Boston. Four years later an 
English edition was published by Sir Andrew Combe, 
of Edinborough, and in 1834 a German edition had 
appeared. A second edition was also published in 
Burlington, Vermont, in 1847 by Dr. Samuel Beau- 
mont, William Beaumont’s cousin. This edition was a 
reprint of the first with a good many minor corree- 
tions. In the preface Beaumont writes: “I submit a 
body of facts which can not be invalidated. My opin- 
ions may be doubted, denied or approved, according as 
they conflict or agree with the opinions of each in- 
dividual who may read them; but their worth will be 
best determined by the foundation on which they rest 
—the incontrovertible facts.” He recognized that the 
secretions of gastric juice and mucus in the stomach 
were essentially dissimilar in their physical and chemi- 
cal properties; that the agent of chymification was the 
gastric juice; that this gastric juice was a clear, trans- 
parent, odorless, salty and perceptibly acid liquid, 
capable of being kept pure for months and perhaps 
years and of checking the process of putrefaction; it 
possessed the property of coagulating albumen in an 
eminent degree: its secretion was not free in the 
stomach but was excited by food or other irritants; 
its acidity was due to hydrochloric acid and it pos- 
sessed also some other active chemical principles; it 
became intimately mixed and blended with the food 
by the muscular activity of the stomach, the ulti- 
mate principles of aliment being always the same. 
He realized that the quantity of food consumed was 
generally more than the system required and that if 
such excess was persevered in functional abberration 
and finally disease of the coats of the stomach would 
ensue. Nutriment as well as bulk were required in a 
diet, and oily substances retarded digestion, but the 
digestion of such substances was facilitated in the 
intestines by bile which was not ordinarily found in 
the stomach. From three to three and a half hours 
were usually required for the digestion of a meal. 
Stimulating condiments and ardent spirits were con- 
ducive to disease of the stomach. Chyme when ex- 
pelled from the stomach into the intestines became 
chyle which then was acted upon by the bile and 
pancreatic fluid. Finally, Beaumont declared that 
no other liquid produced the same effects on food as 
gastric juice. 

In the course of his study he sent specimens of the 
gastric juice to Professor Robley Dunglism, of the 
University of Virginia, and Professor Benjamin Silli- 
man, of Yale, two of the foremost scientists in this 
country, hoping that they might throw some light on 
some of his observations and render him some as- 
sistance. The latter indeed, desiring to aid him, sent 
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a sample to Professor Jacob Berzelius, the famous 
Swedish chemist, at Stockholm, but none of their 
answers were especially illuminating. In spite of this 
disappointment he showed in his book an extensive 
knowledge of the literature of the physiology of di- 
gestion, and by his researches he is clearly a pioneer. 
The most important of his findings have been corrob- 
orated by Pavlov and others. Small matter is it 
that he failed to realize that contractions were associ- 
ated with the pangs of hunger or that the seat of 
hunger was in the nervous system. He did not dis- 
cover the existence of reflex or psychic secretion, or 
that of a continuous and constant secretion, or com- 
prehend the function of saliva in digestion. He also 
missed the storage function of the stomach, but he 
paved the way for these and other findings by sub- 
sequent investigators. 

His remaining years are soon recorded. He re- 
signed from the army in 1839, as Lovell’s successor. 
Dr. Thomas Lawson, not discerning properly the im- 
portance of Beaumont’s investigations, had ordered 
him sent to Florida. The acceptance of this post was 
obviously impossible, so Beaumont, resigning from the 
army, settled in St. Louis. Here he soon acquired an 
extensive practice and was busily engaged therein un- 
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til an accident hastened his death, which occurred on 
April 25, 1853. His remains rest in the Bellefontaine 
Cemetery in St. Louis, but his fame belongs to the 
world. 

The following estimate of him was written by one 
who knew him well: 


He was gifted with strong natural powers, which, 
working upon an extensive experience in life, resulted in 
a species of natural sagacity, which, as I suppose, was 
something peculiar in him, and not to be attained by 
any course of study. His temperament was ardent, but 
never got the better of his instructed and disciplined 
judgment, and whenever or however employed, he ever 
adopted the most judicious means of attaining ends that 
were always honorable. In the sick-room he was a model 
of patience and kindness; his intuitive perceptions, guid- 
ing a pure benevolence, never failed to inspire confidence, 
and thus he belonged to that class of physicians whose 
very presence afford nature a sensible relief. 


May this appropriately inscribed tablet recall to 
coming generations in Plattsburgh the memory of this 
most distinguished man, for here he entered the army, 
here he began the practice of medicine among its in- 
habitants, here he married his wife and here he con- 
ducted two of his now world-famous series of experi- 
ments upon the physiology of digestion. 


TEN YEARS OF STATISTICAL STUDIES OF MARINE 
PHYTOPLANKTON AT THE SCRIPPS INSTITUTION 
OF OCEANOGRAPHY 


By Professor WINFRED EMORY ALLEN 
SCRIPPS INSTITUTION OF OCEANOGRAPHY 


INTRODUCTORY 


Tuis work was begun in July, 1919, at the invita- 
tion and recommendation of Dr. W. E. Ritter, at 
that time director of the Scripps Institution for 
Biological Research which later became the Scripps 
Institution of Oceanography of the University of 
California. My preliminary survey of possibilities 
in the summers of 1917 and 1918 had indicated that 
diatoms and dinoflagellates constituted material fairly 
favorable for statistical studies, and that arrange- 
ments for handling this material effectively could be 
made more satisfactorily than for any other organisms 
in the ocean plankton. My original assumption was 
that the work should be carried with a continuity as 
high as practicable over a period of at least ten years, 


PURPOSES 


The fundamental purpose in mind at the beginning 
of these investigations was to obtain definite series 
of records of distribution in time and space of diatoms 


and dinoflagellates as major groups of microplankton 
organisms. Incidental to the accumulation of such 
records and eonsequent to appropriate stages in that 
accumulation an indefinite number of dependent and 
interdependent aims was recognized. As examples 
of these a few may be mentioned as follows: 


To determine relative prominence of constituent organ- 
isms in general or in particular localities. 

To estimate ranges of productivity of particular locali- 
ties or depth levels or time periods. 

To characterize fluctuations in character of populations. 

To identify observable causes of specific prominence. 

To identify normal trends and periodic series in natural 
history of the oceanic complex. 

To determine observable interrelationships of organisms 
and their environment. 

To determine observable influences involved in stabiliz- 
ing or destabilizing such interrelationships. 

To identify indicators of environmental influences. 

To identify food chains. 

To identify injurious species of diatoms and dinoflagel- 
lates. 
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Sources or MATERIAL 


My original intention was to confine investigations 
mainly to Southern California material, on the 
assumption that local collections could be more cer- 
tainly obtained with a continuity sufficient to be 
depvndable for distributional studies. But, for a 
number of reasons, material from other regions has 
accumulated to an extent more than half that from 
Southern California sources. One series of collec- 
tions in the East Pacific was carried as far south as 
Callao, Peru, one extended across the Pacific to Aus- 
tralia, two or three short series were obtained in the 
Hawaiian region, several in the Alaskan region, 
several between San Francisco and Puget Sound and 
several south of San Francisco to the Gulf of Cali- 
fornia. Alongshore stations for daily collecting have 
been occupied ten years at La Jolla, nearly ten years 
at Pt. Hueneme (near Ventura), six years at Ocean- 
side, two years at Balboa (south of Long Beach), 
four years at Farallone Islands and three years at 
Scotch Cap Light in the Aleutian Islands. 

A much larger number of collections has been 
obtained inshore than was taken offshore or on the 
high seas because of the greater ease of maintaining 
continuity in the series. Judging from the willing- 
ness to cooperate shown by officials and officers of 
the U. S. Navy, U. S. Coast and Geodetic Survey, 
U. S. Bureau of Lighthouses, mercantile vessels and 
private yachts, it would have been easy to obtain 
surface collections by institution methods in numbers 
of thousands per year for the past ten years. Some 
of these would have had continuity to an important 
degree though not so dependable as that of the daily 
collections at inshore stations. But the laboratory 
resources of the institution have been too narrowly 
limited to encourage their accumulation. 

Relatively few series of collections for phyto- 
plankton study have been obtained from levels below 
the surface of the sea. Most of these have been from 
stations near La Jolla and San Diego, but a few to 
depths of sixty meters have been made as far north 
as Santa Barbara by the institution boat and in 
Monterey Bay by Dr. H. B. Bigelow. Certain series 
at La Jolla have been carried to a depth of one 
hundred meters. 


NuMBERS OF CATCHES 


A few series of collections have been short, includ- 
ing only twenty to fifty catches, but most have 
included from one hundred to six hundred catches. 
The total number of catches obtained in the ten years 
by the measured water method has reached almost 
twenty thousand. Of these, over twelve thousand 
have been taken in the Southern California region, 
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nearly two thousand in Alaskan waters, about four 
thousand from central California to Puget Sound and 
over one thousand from other regions. Reports have 
been written and published for studies of about twelve 
thousand catches. 

Relatively few of these catches have been large, 
probably not a hundred reaching one million cells 
per liter, and probably not a thousand reaching one 
hundred thousand cells per liter. However, it should 
be noted that any method involving rapid filtration 
may permit escape of large numbers of smaller 
diatoms and dinoflagellates, especially in thin or 
median populations. 


METHODS OF COLLECTING AND EXAMINING MATERIAL 


From previous experience with fresh-water plank- 
ton and with preliminary studies on marine plankton 
it was recognized at the first that methods of collecting 
distinctly different from those of the tow-net must be 
adopted. After several weeks of study and experi- 
ment it was decided to use the method of filtering a 
measured volume of water by pouring it through a 
small conical net of No. 25 bolting silk (diameter of 
mesh openings about 50 to 100 micra). This method 
has been used almost exclusively in obtaining phyto- 
plankton material for the institution since September, 
1919. At the surface level the selected quantity of 
water has been dipped up by a pail at fixed stations 
and by a canvas bucket from steamers at full speed. 
At subsurface levels closing bottles have been used, 
mainly those designed by Kofoid or by Allen. 

Centrifuges have been used to some extent, mainly 
for records of volume. In one series no filtration or 
condensation was attempted, the abundance of 
diatoms being so great that it was easier to estimate 
numbers by examination of the water as dipped from 
the surface of the sea. At present a series of collec- 
tions parallel to the regular La Jolla pier series is 
being obtained by allowing the plankton materia! to 
settle in one liter of sea-water after adding a killing 
fluid. 

The Allen closing bottle of five liters capacity was 
originally designed for use by hand from a rowboat, 
but it was found so convenient and satisfactory in 
routine boat work with hoisting equipment that it 
has been used regularly for phytoplankton for the 
last three years. A series of subsurface catches at 
fifteen depths from surface to one hundred meters 
has been obtained with it in thirty-two minutes. 

No method of collecting plankton can be com- 
pletely satisfactory for all purposes, or for all of 
the diverse components of a mixed population. In 
choosing the methods finally adopted as standard I 
recognized four desiderata: tolerable accuracy, sim- 
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plicity, speed of operation and low cost. For mate- 
rial appropriate to its uses the measured volume, silk 
filtration method has proved to be not only many 
times as accurate as the tow-net, but for diatoms it 
gives results well within the limits of error of 
sampling. The simplicity, speed and low cost of the 
method have all proved to be extremely valuable for 
most important reasons: i.e., collecting could be done 
by many different kinds of people, it could be done 
under very difficult conditions, it could be done in 
many different places and it could be maintained with 
high degrees of continuity. 

Aside from study necessary for identification of 
specimens, the method of examination of material has 
consisted mainly of the enumeration of individual 
colonies and cells in a selected fraction of a catch in 
a Sedgwick-Rafter counting cell. From this enumer- 
ation estimated numbers per liter have been caleu- 
lated and the results tabulated and otherwise recorded 
for interpretation. Since cells and colonies of any 
species differ markedly in size and since this differ- 
ence is even greater between representatives of dif- 
ferent species and genera, it seems to be fairly obvious 
that such census taking does not reveal the amount 
of food for fishes and other animals available in a 
sample of sea-water, and that it gives no idea of 
differences in mass production in different waters 
sampled. However, it seems equally obvious that if 
large numbers of cells (even though small in size) 
are being produced there must be some support for 
production in the water sampled. Furthermore, the 
census records afford a basis for comparison of con- 
ditions of prominence of different species, and they 
avoid the inclusion of unrecognizable débris which 
must oceur in strictly volumetric studies. The census- 
taking method of study of plankton material is 
onerous, time-consuming and otherwise disagreeable, 
but in my experience it seems to be far superior to 
other methods of investigation in plankton ecology, 
although volumetric and cultural studies may be made 
to yield valuable supplementary information. 


ReEsvuuts OF INVESTIGATIONS 


In my opinion, one of the most important results 
of these ten years of work is the showing that a 
great deal of highly valuable scientific investigation 
of marine organisms can be done with simple equip- 
ment and at low cost. 

In a particular locality seasonal distribution of 
microplankton organisms may differ widely from year 
to year, and the relative numbers of representatives 
of component species may differ widely from month 
to month and year to year. 

In general, diatoms have been found much more 


abundant than dinoflagellates, but this numerical rela- 
tionship is sometimes reversed for a considerable 
period. Furthermore, small dinoflagellates show 
heavier losses than diatoms at the practicable speed 
of filtration. 

Maximum abundance of both diatoms and dino- 
flagellates tends to oceur in spring but it may oceur 
at another season in certain years in particular 
localities. 

Abundance is usually very low in May, August 
and December, the condition having fewer exceptions 
for August than for the other two months. 

Very low abundance of diatoms and dinoflagellates 
or relatively high abundance of diatoms may occur 
in any month in Southern California, but very high 
abundance of dinoflagellates has been observed only 
in or near the summer season. 

Certain species of diatoms have been found in all 
regions of the East Pacific from Peru to Alaska, but 
others seem to be confined to narrower limits of 
latitude. 

While largest catches of diatoms have been obtained 
from rather high latitudes, some almost as large have 
been obtained along the California coast, and in all 
regions the localities of high abundance are near 
localities of low abundance. Furthermore, collections 
from higher latitudes have not yet had continuity 
sufficient to show that the annual total of production 
is greater than it is in low latitudes. 

In the summer season certain species of diatoms 
have been found only at depths below twenty meters, 
while other species have been found only at depths 
above that level. 

In the summer season (at least) the greatest 
abundance of diatoms seems to occur more frequently 
at depths from twenty to thirty-five meters below 
the surface than at levels above or below those limits. 

Under certain conditions the abundance of diatoms 
tends to show negative correlation with the abundance 
of sunlight. 

As yet no large catches have ever been obtained as 
far as one hundred miles from shore. 

Nearly all species of diatoms recorded in these 
studies seem to be able to tolerate a wide range of 
temperature conditions. Apparently, most of them 
have similar tolerance for the normal extremes of 
salinity and a number of other physical and chemical 
conditions. 

In the main the more spinose and attenuate speci- 
mens of diatoms seem to occur at lower levels where 
temperatures are relatively low and viscosity rela- 
tively high, thus failing to support the postulate of 
some investigators that tenuosity is an adaptive re- 
sponse to diminishing viscosity. I incline to think 
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it an adaptive response to feeble light, the attenuate 
form affording best conditions for absorption and 
utilization of such light. 

Comparisons of pier series with those made offshore 
by boat indicate that inshore stations are fairly rep- 
resentative in showing seasonal trends of surface 
distribution of diatoms and dinoflagellates in a par- 
ticular region. 

Comparisons of surface series of collections with 
those taken from depths down to one hundred meters 
indicate that ‘abundance at the surface may be widely 
different from that at several or all other levels at a 
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particular time, although, in general, those localities 
more productive at the surface seem to be more pro- 
ductive in total. 

It seems certain that a frequency of collecting of 
once in twenty-four hours is not high enough to yield 
a dependable basis for solving some localized prob- 
lems of the microplankton. For some of these a fre- 
quency as high as six-hour intervals may be necessary. 

Less than twenty species of diatoms included in 
five genera have been prominent in the institution 
records, although the total number of species recorded 
is considerably more than one hundred. 


THE AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE 


THE NEW VOLUME Of SUMMARIZED 
PROCEEDINGS 


THe Summarized Proceedings of the American 
Association for the Advancement of Science for the 
period from June, 1925, to June, 1929, was published 
October 15. It is four years since the preceding vol- 
ume appeared, which was for the period from 1921 to 
1925. While the new book contains much information 
about the association and its activities in the period 
reported, yet the part that will be most frequently 
used by most readers will probably be the Directory 
of Fellows and Other Members, which occupies 988 
of the 1,192 pages. 

This membership list is now the most up-to-date 
and the most nearly complete address list of Amer- 
ican science workers and others interested in the ad- 
vancement of science. It gives, in a single alphabet, 
the name and address of every person who has been 
enrolled in the American Association at any time be- 
tween June, 1925, and June, 1929. About 21,000 
names are included. Names of fellows are each pre- 
ceded by an asterisk and names of endowment mem- 
bers are printed in large and small capital letters. 
Higher university degrees (M.A., Ph.D., etc.) are 
shown, together with the university that conferred 
each degree and the year it was conferred. Each 
entry includes the membership formula, which indi- 
cates one or more of the following association rec- 
ords: (1) year of election to membership; (2) year 
of election to fellowship, and year of election to (3) 
life membership or (4) sustaining membership. For 
the names of those who have resigned or have died 
since June, 1925, the formula shows also the year of 
resignation or the year of death in each instance. 
Finally, the formula for each member shows the sec- 
tion or sections of the association in which the mem- 
ber is most interested. This part of the book will be 
almost indispensable to many men and women of sci- 


ence and to others as well. The publication repre- 
sents an important service performed by the associa- 
tion in the interest of intercourse and cooperation 
among American scientists and between them and the 
publie. 

The Proceedings part of this volume includes gen- 
eral records, such as the constitution and by-laws, the 
list of officially associated organizations, the complete 
roll of the presidents of the association, the roll of 
vice-presidents, secretaries and treasurers for the pe- 
riod 1925-29 and resolutions on general affairs 
adopted since June, 1925. It also includes list of offi- 
cers and committees for each year reported and for 
each meeting in the period, and references to SCIENCE 
for association announcements, reports, ete., and for 
presidential, vice-presidential and other addresses 
given at the meetings and published in the official 
journal. With the Summarized Proceedings and the 
corresponding volumes of ScrENCE one has the pro- 
ceedings of the association from June, 1925, to June, 
1929. 

An interesting graph is given, showing the annual 
rate of increase in association membership for the 
period from 1920 to 1928. On September 30, 1920, 
the total enrolment was 11,442 and this had increased 
to 18,462 by September 30, 1929. 

The new volume may be sécured from the perma- 
nent secretary’s office, in the Smithsonian Institution 
Building, Washington, D. C., at a price of $3 to mem- 
bers of the association, or $4 to others. For cloth- 
bound copies, as long as the limited supply lasts, the 
price is $4 to members, $5 to others. 

Burton E. Livingston, 
Permanent Secretary 


HOTELS FOR THE DES MOINES MEETING 

THE local committee for the approaching Des 
Moines meeting of the American Association and 
associated societies has furnished the following list of 
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Des Moines hotels, with the accompanying informa- 
tion. All prices given are for the least expensive 
rooms; t.e., each price is to be read as if followed by 
the words “and upwards.” : 

The session rooms for the Des Moines meetings are 
to be mainly in hotels, in the business district of the 
city. The many meeting places will be exceptionally 
near together and convenient for those who wish to 
go from one session to another, in order to hear 
papers presented before different organizations in the 
same half day. Hotel headquarters have been as- 
signed to the various societies with the aim of having 
a society’s sessions as convenient to its hotel head- 
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price asked for may have been assigned before the 
reservation request is received. While there will prob- 
ably be no lack of hotel accommodations at Des 
Moines, of course the lower-priced rooms are apt to 
be reserved first and those who defer making their 
reservations may not be able to secure just the sort 
of room desired. Those who make early reservations 
and subsequently alter their plans so as to make it de- 
sirable to release their reservations should inform the 
hotel management promptly. 

Those whose societies do not open their sessions till 
Monday of convocation week (December 30) will find 
it very advantageous to arrive on Friday or Satur- 


Prices of rooms, per day, for each person 


No. of 


Name and address of hotel saulen With bath Without bath 
Single Double Single Double 
Fort Des Moines, Walnut St. at 10th 400 $3.00 
Hotel Savery, 4th and Locust Sts. 350 3.00 Bees? h kins 
Chamberlain Hotel, 7th and Locust Sts. 225 
Brown Hotel, 4th St. and Keosauqua Way 280 
Franklin Hotel, 5th and Locust Sts. 120 2.00 
Randolph Hotel, 4th St. and Court Ave. 150 
Victoria Hotel, 6th St. and Keosauqua Way 200 
Irwin Hotel, 6th and Cherry Sts. ..... 95 1.75 | ee eee 
Elliott Hotel, 215 4th St. 130 ee ee? 
Rogers Hotel, 6th and Mulberry Sts. 75 > 
Foster Hotel, 8th and Walnut Sts. 50 
Wellington Hotel, 5th St. and Grand Ave. 200 


* With private toilet and running water. 


quarters as possible. The following list shows for 
each hotel the science groups that will use that hotel 
as headquarters: 


Fort Des Moines Hotel, general headquarters for 
the American Association; also headquarters for 
mathematics, physics, chemistry, astronomy, anthro- 
pology, psychology, social and economie sciences, lin- 
guistics, engineering and education. 


Hotel Savery, headquarters for zoology and medical 
science. 


Chamberlain Hotel, headquarters for botany and 
the groups that are related to both zoology and 
botany. 


Brown Hotel, headquarters for geology and geog- 
raphy. 

Randolph Hotel, headquarters for agriculture. 

Every one who plans to attend the Des Moines 
meeting should make hotel reservation at once or as 
soon as possible, writing directly to the management 
of the hotel selected and giving information as to the 
kind of room desired, naming the price to be paid 
and the time of arrival. It is also suggested that the 
letter state the highest price that will be paid without 
further consultation, in case all rooms having the 


day and attend some of the association’s general ses- 
sions and the sessions of other organizations held on 
those days. Sunday will offer exceptional opportuni- 
ties for meeting other scientific workers, renewing old 
friendships and forming new ones. These great an- 
nual meetings of all kinds of science workers furnish 
the best of opportunities for personal contacts and 
for becoming acquainted with the progress of scien- 
tific work outside of one’s own special field. And the 
recent trend of basie scientific thought on all lines 
makes it almost imperative that each investigator and 
each teacher should follow, as well as possible, the 
progress that is being made in other fields than his 
own. Many non-technical but reliable and inspiring 
lectures are being planned for the Des Moines meeting. 

Other notes about the Des Moines meeting will ap- 
pear from time to time in these pages and the regular 
Preliminary Announcement will make up most of the 
issue of Scrence for November 29. A note concern- 
ing Section F (Zoological Sciences) appeared in the 
issue for August 23, page 186; notes on Sections E 
(Geology and Geography) and I (Psychology) ap- 
peared in the October 25 issue, page 398. 

Burton E. LiIvinGston, 
Permanent Secretary 
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INTERNATIONAL MAP OF THE ROMAN 
EMPIRE 


THE Geographical Journal reports that at the In- 
ternational Geographical Congress at Cambridge last 
year the proposal, made in a paper read by Mr. O. G. 
S. Crawford, was adopted that a map should be pub- 
lished of the Roman Empire, based on the Interna- 
tional 1/M map of the world. A special commission 
was appointed, with Brigadier Jack, director-general 
of the Ordnance Survey, as president, and Mr. O. G. 
S. Crawford as secretary. This commission held its 
first meeting in Florence on April 30 and May 1 this 
year. Representatives of Italy, Spain and Great 
Britain were present and the general character of 
the map was decided upon. A report of the conclu- 
sions reached has just been published. The first edi- 
tion of the Ordnance Survey Map of Roman Britain 
was adopted as a general model. The area to be cov- 
ered was fixed as that of the Roman Empire at the 
time of its greatest extent, the time ranging from the 
first appearance of the Romans in each region down 
to the fall of the Western Empire. In compiling the 
map the sheet of the 1/M map is to form the unit in 
each case, and the commission hopes to arrange for 
the printing and publication of each sheet by the gov- 
ernment responsible for the corresponding 1/M sheet. 
A list of the 1/M sheets which will make up the map, 
with the name of the country whose government is 
responsible for their publication, is given in the re- 
port, as well as an index map. 

The commission recognizes that many difficulties 
will arise in selecting the features to be shown on the 
map, but points out that it is of first importance to 
keep the map as clear and simple as possible. Fur- 
ther, the aim of the map is historical and not arche- 
ological—to show the distribution and character of 
population, the names of towns and natural features 
and the economic and social conditions of the period. 
Only Roman remains will be shown, and of cities only 
those inhabited during the Roman period, as defined 
above, or during some portion of it. The inclusion or 
omission of any site, however, will have to be decided 
on individual merits and not by any hard-and-fast 
rules. In addition to the names of inhabited sites, 
the commission states that wherever possible the 
names of topographical features should also be 
shown. The ancient name will be engraved in char- 
acters based on those used on Trajan’s column, and 
the modern name in italics beneath. 

The commission hopes to have several sheets pub- 
lished before the next meeting of the International 
Geographical Union at Paris in 1931. Sheet North 
K 33, on which Rome appears, is already in prepara- 
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tion, and will be printed with other Italian sheets by 
General Vacchelli, director of the Istituto Geografico 
Militare at Florence, on behalf of the Italian gov- 
ernment. 


AEROLOGICAL RESULTS OF THE GREEN-. 
LAND EXPEDITIONS OF THE UNI- 
VERSITY OF MICHIGAN 


THE aerological observatory of the University of 
Michigan, located at Mount Evans in southwest 
Greenland (Lat. 66° 55’ N. Long. 50° 50’ W.), was 
closed on the twenty-ninth of July, 1929, after being 
in continuous operation for a period of two years. 
The several buildings and nearly all the meteorolog- 
ical and wireless installation have been left intact 
with a view to a possible reopening later. The winter 
staff of three men bringing the observational data for 
the last thirteen months reached Copenhagen on Au- 
gust 19, and the aerological and meteorological data 
for the entire two years are now at Ann Arbor being 
reduced for early publication. 

To the records from Mount Evans, which include 
one or more pilot balloon ascents for each clear day, 
are to be added ninety-four ascents which were carried 
out during the summer of 1926 at the provisional sta- 
tion of that year on the Maligiakfjord located about 
fifty kilometers east of Holstensborg and about mid- 
way between Mount Evans and the coast. The bal- 
loon runs carried out at Mount Evans during the first 
eleven months numbered 337 and these were foliowed 
to an average altitude of about 7,000 meters. For the 
last thirteen months they numbered 439, making 776 
in all. Two exceptional runs were followed to alti- 
tudes of 27,000 and 29,000 meters, respectively. 

The aerological work of 1926 was in charge of S. P. 
Fergusson, that at Mount Evans between July 21, 
1927, and May 28, 1928, in charge of Clarence R. 
Kaliquist (each man on leave at the time from the 
U. S. Weather Bureau), that from May 28 to July 10, 
1928, in charge of William S. Carlson, and that from 
July 10, 1928, to July 21, 1929, in charge of Leonard 
R. Schneider. 

S. P. Fergusson, who has acted throughout in an 
advisory capacity, has been made editor of the aero- 
logical and meteorological data and is now on leave 
directing the work at Ann Arbor. Dr. C. F. Marvin, 
chief of the U. S. Weather Bureau, has from the be- 
ginning cooperated in the loan of meteorological 
equipment and has now generously granted to Mr. 
Fergusson the leave to undertake this work. 

A comparative study of weather records has been 
undertaken on the basis of a secondary station estab- 
lished and maintained by the expedition since the 
summer of 1927 at Holstensborg in the same latitude 


422 


-but on the coast. The records made there will be 
compared with those taken at Mount Evans and with 
others taken in a tent station upon the ice-cap about 
thirty miles east of Mount Evans during a period of 
fifty days in the months of January, February and 
March, 1928. This comparative study, which is of 
great importance in view of the peculiarly local char- 
acter of Greenland weather observations, is in charge 
of Dr. J. E. Church, Jr., a member of two of the ex- 
peditions and the companion of Helge Bangsted in 
the winter ice-cap expedition of 1928. The first vol- 
ume (“Aerology”) will include the tabulated aerolog- 
ical observations with accompanying graphs. 
Herpert Hopss 
ANN ARBOR, MICHIGAN 


CHEMICAL EDUCATION AT THE JOHNS 
HOPKINS UNIVERSITY 


As has been recorded here the Francis P. Garvan 
Chair of Chemical Education was dedicated at the 
Johns Hopkins University on October 11. An ar- 
ticle in Industrial and Engineering Chemistry re- 
ports that the dedication took place with due cere- 
mony in the main auditorium of Remsen Hall at 
Homewood, the dedicatory address being given by 
Dr. Joseph S. Ames, president of’ the university. 
In response an address prepared by Mr. Garvan 
was read. Dr. John J. Abel and Dr. Irving Lang- 
muir spoke on “The Education of the Superior Stu- 
dent,” and in the afternoon a conference on “The 
Selection and Training of the Superior Student” was 
held, attended by the donors of fellowships and by 
distinguished guest chemists and educators, as well as 

officials and chemistry faculty of the university. 

_ In the evening Dr. C. E. K. Mees, director of re- 


search of the Eastman Kodak Company, gave a popu-. 


lar illustrated lecture on “The Formation of the Pho- 
tographie Image.” This was the first of a series of 
public lec.ures to be given at the Johns Hopkins 
University during the academic year under the newly 
established A. R. L. Dohme lectureship. The lec- 
turers announced in addition to Dr. Mees include the 
following: Max Bodenstein, Frederick George Don- 
nan, R. A. Millikan, F. O. Clements, F. G. Cottrell, 
C. M. A. Stine, W. B. Brockway, John J. Abel, F. C. 
Frary and N. A. Shepard. 

The new plan for the selection and training of 
superior students in chemistry, recently formulated at 
the Johns Hopkins University, was initiated simulta- 
_ neously with the dedication. In all, nineteen fellow- 


ships have been established on this plan, each pro- 
viding $1,000 annually for four years, continuance 
from year to year depending on a satisfactory record, 
Nine holders of fellowships have already enrolled. 
The donors and the states from which the students 
will come are as follows: 
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Eli Lilly Co., Indiana. 

Firestone Tire and Rubber Co., Ohio. 

J. T. Baker Chemical Co., New Jersey. 

H. A. B. Dunning, Maryland. 

Bill Raskob Foundation, Delaware. 

Brown Co., Maine and New Hampshire. 

Kewaunee Mfg. Co., Wisconsin. 

General Motors Corp., Michigan. 

Carbide and Carbon Chemicals Corp., West Virginia. 

William 8. Speed, Kentucky. 

Fleischmann Co., Washington. 

Francis P. Garvan, New York. One for New York 
State, one in honor of his mother, Mary Carroll 
Garvan, and one in honor of his father, Patrick 
Garvan, of Connecticut. 

John Wiley & Sons, Pennsylvania. 

U. 8. Industrial Alcohol Co., Louisiana. 

Hormel Foundation, Minnesota. 

E. I. du Pont de Nemours & Co., Inc., Virginia. 


FORESTRY EDUCATION 


Puans for an investigation of the problems of for- 
est education are being sponsored by the Society of 
American Foresters, with Dr. Henry S. Graves, dean 
of the Yale School of Forestry, as director. The in- 
quiry has been made possible by a grant of $30,000 
by the Carnegie Corporation of New York. 

The responsibility for the conduct of the inquiry 
has been delegated to Dean Graves, director; C. H. 
Guise, assistant professor of forest management at 
Cornell University, assistant director; Dr. George A. 
Works, president of the Connecticut Agricultural 
College, adviser in the fieid of education, and Dr. E. 
J. Kraus, professor of botany at the University of 
Chicago, adviser in the general field of science. The 
inquiry will first secure information about forestry as 
an occupation, about institutions now teaching for- 
estry and about the success and shortcomings of the 
present systems of forest education. The information 
will then be analyzed and a solution to educational 
problems will be attempted. Information will be 
sought as to the number of trained men who may be 
absorbed in each type of occupation in forestry, the 
opportunities for advancement, compensation, living 
conditions and opportunities for creative work and 
community service. A comparative study of forest 
education in foreign countries will be made. A large 
amount of information has already been obtained 
from the National Academy of Sciences. Special at- 
tention will be given to the systems of forestry in 
Canada, Europe and the Orient. 

The special committee of the Society of American 
Foresters, which will assist in the inquiry and which 
may be enlarged later, includes Robert Y. Stuart, 
chief forester, U. S. Forest Service, chairman; Irving 
W. Bailey, professor of plant anatomy, Harvard Uni- 
versity; Earl H. Clapp, chief of the branch of re- 
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search, U. S. Forest Service; Livingston Farrand, 
president, Cornell University; Henry S. Graves, dean, 
Yale School of Forestry; William B. Greeley, secre- 
tary and manager, West Coast Lumbermen’s Associa- 
tion; Lewis R. Jones, professor of plant pathology, 
University of Wisconsin; Raymond E. Marsh, branch 
of research, U. S. Forest Service, and secretary of 
the Society of American Forests (ex-officio) ; David 
T. Mason, consulting forester; Barrington Moore, 
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editor of Ecology; Charles Lathrop Pack, president, 
American Tree Association; W. A. Pickering, Picker- 
ing Lumber Company; John F. Preston, Hammer- 
mill Paper Company; Paul Redington, chief of the 
U. S. Biological Survey and president of the Society 
of American Foresters (ex-officio); R. B. Robertson, 
president, Champion Fiber Company; Ward Shepard, 
branch of public relations, U. S. Forest Service, and 
E. O. Siecke, state forester of Texas. 


SCIENTIFIC NOTES AND NEWS 


THE one hundredth anniversary of the birth of Dr. 
S. Weir Mitchell will be commemorated on November 
6 in Mitchell Hall at the College of Physicians of 
Philadelphia, by an address by Dr. Frederick Til- 
ney, of New York, on “The Structural Basis of Be- 
haviorism.” 

A portrait of the late Arthur Loevenhart, former 
head of the department of pharmacology of the 
medical school of the University of Wisconsin, has 
been hung in the auditorium of the Memorial Insti- 
tute of the Wisconsin General Hospital. The por- 
trait is an expression of appreciation for the service 
that Dr. Loevenhart has rendered to the university and 
to the nation. 
students. The portrait is by R. S. Stebbins, of the art 
department of the university. 


A BAS-RELIEF in memory of Dr. John Howland was 
unveiled on October 17, in the amphitheater of the 
Harriet Lane Home for Invalid Children of Johns 
Hopkins Hospital, Baltimore. Dr. Howland, before 
his death in London in 1926, was director of the home 
for fourteen years and head of the department of 
pediatrics at the Johns Hopkins University School of 
Medicine. Dr. Joseph S. Ames, president of the uni- 
versity; Dr. William S. Thayer, past president of the 
American Medical Association; Mr. Charles H. 
Baetjer, president of the board of managers of the 
Harriet Lane Home, and Dr. Edward A. Park, who 
succeeded Dr. Howland, were the speakers. The bas- 
relief of stained marble has a likeness of Dr. Howland 
in the center, and that of a child on each side. 


AMONG paintings presented to Columbia University 
on the occasion of the celebration of its one hundred 
and seventy-fifth anniversary are portraits of Dr. 
Henry Fairfield Osborn, research professor of zool- 
ogy (artist, Kenneth Frazier); Dr. Michael I. Pupin, 
class of 1883, professor of electromechanics (artist, 
Mrs. Emmett Rand), and Dr. Edmund B. Wilson, 
DaCosta emeritus professor of zoology in residence 
(artist, William Steene). 


Dr. Stmon FLEXNER, director of the Rockefeller In- 
stitute for Medical Research, will deliver the anniver- 


The donors are colleagues, friends and 


sary discourse at the eighty-third annual meeting of 
the New York Academy of Medicine on November 7 
at 8:30 P. M. His subject will be “The Infinitely 
Small in Biology and Medicine.” 


THE gold medal of the Mining and Metallurgical 
Society of America has been awarded to Cornelius F. 
Kelly, president of the Anaconda Copper Mining 
Company, for “distinguished services in expanding 
and stabilizing the industry.” 


THE John Scott medal has been awarded by the 
city of Philadelphia to C. P. Dubbs “for the dis- 
covery and development of a process for economically 
producing gasoline on a large scale.” 


QuEENS UNIversiTy recently conferred the honor- 
ary degree of doctor of laws on Charles Le Geyt 
Fortescue, chief consulting transmission engineer for 
the Westinghouse Electric and Manufacturing Com- 


pany. 


Dr. Reainatp A. FESSENDEN, consulting engineer 
and inventor, has been chosen to receive the Scientific 
American gold medal for promoting safety at sea 
awarded through the American Museum of Safety. 
The medal will be presented to Dr. Fessenden by 
Arthur Williams, president of the American Museum 
of Safety, at a luncheon at the Union League Club on 
November 7. Dr. Fessenden’s inventions include the 
fathometer, a device for obtaining quick and accurate 
soundings for vessels, direction finders, electrical and 
radio devices and compasses. 


Dr. Louise Pearce, of the Rockefeller Institute for 
Medical Research, New York, has been eleeted an 
honorary member of the British Medical Society for 
the Study of Venereal Diseases. 


Dr. Kart Burckuarpt, the geologist, of Mexico; 
Dr. David Hilbert, Dr. I. Hadamard and Dr. Salva- 
tore Poncheile, professors of mathematies at Gét- 
tingen, Paris and Boulogne, respectively, have been 
elected foreign members of the Swiss Scientific Asso- 
ciation. 


THE council of the British Institution of Civil En- 
gineers has awarded the Indian premium for the ses- 


: 


sion 1928-29 to Mr. H. N. Colam (Simla) and a 
Webb prize to Mr. C. Gribble (London). 


Promotions to the rank of rear-admiral have been 
made in the Navy of Captain Charles Edward Riggs, 
at present chief of the bureau of medicine and sur- 
gery, and of Captain Norman Jerome Blackwood, at 
present in command of the Naval Hospital at Puget 
Sound, Washington. 

Dr. J. HuBertT von PourtAatss, clinical pathologist 
at the New York Foundling Hospital, has been ap- 
pointed to the newly created office of assistant di- 
rector of laboratories at the New York Neurological 
Hospital, Medical Center, New York City. 


Dr. Lyman F. Kesuer has resigned from the Office 
of Collaborative Investigations of the Food, Drug 
and Insecticide Administration, U. S. Department of 
Agriculture, to become medical director for commer- 
cial companies. 

Proressor J. J. Davis, Purdue University; Pro- 
fessor E. O. Essig, University of California; Dr. W. 
H. Larrimer, U. S. Department of Agriculture; Dr. 
L. S. MeLaine, Canadian Department of Agriculture; 
Dr. F. E. Lutz, the American Museum of Natural 
History; Dr. C. L. Metealf, University of Illinois, and 
Professor T. H. Parks, the Ohio State University, are 
members of a committee that is making a study of 
the best methods by which the progress made in ento- 
mological research in the United States in the past 
one hundred years can be demonstrated at the Chi- 
eago World’s Fair Centennial in 1933. Dr. W. P. 
Flint, economic entomologist in the state natural his- 
tory division of the University of Illinois, is chairman 
of this committee. 

THREE-YEAR reappointments on the Forest Research 
Council have been made as follows: Professor J. W. 
Toumey, Yale Forest School; Mr. W. R. Brown, The 
Brown Company, Berlin, N. H.; Mr. R. S. Kellogg, 
secretary, News Print Service Bureau, New York 
City, and D. W. L. Slate, Jr., director of the Connec- 
ticut Agricultural Experiment Station, New Haven, 
Conn. The council serves in an advisory capacity in 
developing the research program of the Northeastern 
Forest Experiment Station, with headquarters at Am- 
herst, Mass. This station is engaged in working out 
the best methods of forest protection, reforestation, 
timber growing and other forestry practices in the 
New England states and New York. 


Proressor Howarp E. Simpson, of the department 
of geology of the University of North Dakota and 
state water geologist, served with the Canadian Geo- 
logical Survey during a portion of the past summer 
in making a survey of the ground-water resources of 
Regina, Saskatchewan, with a view to improving the 
publie water supply of that city. 
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Dr. H. McE. Knowenr is spending the winter as a 
guest of the Wistar Institute. He is completing 
drawings and writing up the results of investigations 
on the lymphatics and blood vessels of amphibian 
embryos. 

Dr. Ray S. Basser, of the U. 8. National Museum, 
has returned from Prague, Czechoslovakia, where he 
has spent some time making casts of types of species 
of fossils described in Barrande’s “Systéme Silurien 
du Centre de la Bohéme.” 


Dr. JoHN K. SMALL, head curator of the New York 
Botanical Garden, spent part of August and Sep- 
tember in Florida and other gulf states, continuing his 
studies of the genus iris, certain palms and other 
southern plants. Dr. A. B. Stout, of the same institu- 
tion, recently returned from Maine, where he has been 
investigating hybrid poplars and forestation. 


Dr. Witu1aM director of the tropical re- 
search division of the New York Zoological Society, 
has returned to New York from his thirty-second ex- 
pedition, known as the Bermuda Oceanographic Ex- 
pedition, with 100,000 specimens of deep-sea fish. Dr, 
Beebe also brought a detailed description of marine 
life a mile beneath the surface of the water. 


Dr. AND Mrs. Kenyon L. BuTrerFie.p have sailed 
en route for India, where Dr. Butterfield will study 
agricultural and rural conditions. Dr. Butterfield, 
who was formerly president of the Massachusetts 
Agricultural College and of the Michigan State Col- 
lege, has been appointed counselor on rural work by 
the International Missionary Council, of which Dr. 
John R. Mott is chairman. In India he will study 
the needs of rural communities, help to teach better 
methods of farming and make recommendations to the 
government for raising the standard of living. After 
a year there he will go to China to repeat his work. 
Dr. Butterfield returned recently from South Africa 
where, as visiting professor of the Carnegie Founda- 
tion, he was engaged in similar activities. 

Dr. E. K. MarsHauu, professor of physiology in 
the Johns Hopkins Medical School, will deliver the 
second Harvey Society Lecture at the New York 
Academy of Medicine on Saturday evening, November 
2. His subject will be “The Minute Output of the 
Heart in Health and Disease.” 


A joint meeting of the Philosophical Society of 
Washington with the Geological Society of Washing- 
ton was held on October 23, when Dr. Beno Guten- 
berg, professor of geophysics in the University of 
Frankfurt, delivered an address on “Some Hypotheses 
on the Development of the Earth’s Crust.” 


Proressor Kari Supxorr, director emeritus of the 
institute of the history of medicine of the University 
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of Leipzig, gave an illustrated lecture on “Cos and 
Cnidos,” on October 22, at the Rockefeller Institute 
for Medical Research, New York, under the auspices 
of the institute, the History of Science Society, the 
section of historical and cultural medicine of the New 
York Academy of Medicine and The Charaka Club. 


A DINNER on October 31 marked the opening of the 
annual campaign of the New York City committee of 
the American Society for the Control of Cancer, and 
a meeting at the academy of medicine on November 
8 will close the campaign. During the week, meet- 
ings will be held in churches, settlement houses and 
high schools. The dinner, at which Madame Curie 
was to be the guest of honor, was one of three public 
events at which she appeared during her visit to this 
country. The meeting at the New York Academy of 
Medicine will be addressed by Dr. Clarence C. Little, 
Dr. Matthias Nicoll, Jr., and Dr. Francis Carter 
Wood, who will present the Canti Cancer film show- 
ing the effect of radium on normal and cancerous 
tissues. 


THe Chi Chapter of the Tri Beta Biological Fra- 
ternity will be installed at Drury College, Springfield, 
Mo., November 15, 1929. Dr. William M. Goldsmith, 
president of the fraternity, will make the principal 
address of the occasion. 


Tue Allegany School of Natural History at Quaker 
Bridge, New York, completed its third summer season 
of seven weeks during July and August. The school, 
in a forest in Allegany State Park, offers combination 
field and laboratory courses in several fields of biol- 
ogy and geology. Its enrolment last season comprised 
chiefly teachers, college students and university grad- 
uate students from ten states, including the District 
of Columbia. 


THe Wistar Institute has been advised by Commis- 
sioner-General Harry E. Hull, of the U. S. Depart- 
ment of Labor, Bureau of Immigration, that it has 
been approved by the secretary of labor as an institu- 
tion of learning for immigrant students, in accor- 
dance with the immigration act of 1924. Foreign 
investigators who wish to enter the institute as lab- 
oratory guests should communicate with the director 
and obtain the permission and information that will 
be necessary in making application to American con- 
suls for necessary visas. 


A new park of 500 acres and a lake of 225 acres 
have been acquired by New York State as the result 
of a gift of D. McRae Livingston, of New York City. 
The area is in Columbia County, forty miles southeast 
of Albany, near the Massachusetts line, and is in a 
mountainous region. 
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Tue British Medical Research Council announces 
that they have received from Mrs. Odo Cross a sum 
of £40,000 as the endowment of a trust for the estab- 
lishment of research fellowships for the study of 
tuberculosis, to be known as the “Dorothy Temple 
Cross Research Fellowship Fund.” The amount in 
question is the total sum received by Mrs. Cross in 
respect of her daughter’s estate, no part of which does 
she desire to retain for her own benefit. 


Dr. Henry OsBorN, president of the 
American Museum of Natural History, has received a 
letter from Dr. William K. Gregory, of the expedition 
sent out under the auspices of Columbia University 
and the American Museum to study and photograph 
gorillas and obtain anatomical studies of them, to- 
gether with similar studies of chimpanzees and other 
African primates. Dr. Gregory states that on August 
20 Mr. H. C. Raven, the leader, secured a big male 
gorilla. Mr. Raven said after two “fake charges” the 
animal came straight at him and he shot it in the face. 
The party, which left New York in May, 1929, con- 
sists of Dr. J. H. McGregor and Dr. E. T. Engle, 
of Columbia University, and Mr. H. C. Raven and 
Dr. William K. Gregory, of the American Museum. 
In addition to the study of gorillas, special studies of 
the unshod feet of natives will also be made. Inas- 
much as the party can collect but two specimens of 
gorillas, great care was exercised in the selection. 
This feature was complicated by the fact that they 
live in the thickest bush where one can seldom see 
more than an indefinite shadow. After the second 
gorilla is obtained, the work of photographing living 
gorillas will begin, but, Dr. Gregory continues, “the 
conditions are most difficult and only a fortunate 
chance can yield us any photos of value. The gorillas 
are masters in the art of concealment and of disap- 
pearance. The big males have a mean habit of charg- 
ing the observer and they seem to realize that there is 
a fine of 5,000 franes for killing a gorilla without a 
permit. Nevertheless, McGregor got within speaking 
distance of a family party of them nearly a week 
ago and we are all hoping for similar opportunities 
soon.” 


Nature reports that at the eighth annual general 
meeting of fellows of the National Institute of Agri- 
cultural Botany at Cambridge on July 26, the chair- 
man of the council, Dr. E. S. Beaven, reviewed in 
turn the principal activities of the institute in the 
past year. Two important branches of the work, the 
Official Seed Testing Station, and the Wart Disease 
of Potatoes Immunity Trials, are delegated to the 
institute by the Ministry of Agriculture, and these 
functions are supplemented by cognate investigations 
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into germination problems, potato virus diseases, and 
the yield and maturity of potato varieties. The potato 
Synonym Committee, of which Dr. Salaman is the 
chairman, has reported a substantial improvement in 
the nomenclature of potatoes; the council hopes to win 
the cooperation of seed men in extending this work 
to cereals. Dr. Beaven referred to the encouragement 
offered in the last century by the Royal Agricultural 
Society to plant-breeders and, after tracing the rela- 
tionship between animal and plant breeding and the 
influence of Mendel’s work, pointed out that field 
trials of the kind undertaken by the institute would 
be needed for many years. The difficulty of the task 
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and the value of the results were illustrated by the 
series of barley trials completed in the past year. 
Two varieties raised by systematic methods of plant 
breeding were shown to be generally and significantly 
more profitable to farmers than any others, and 
records collected independently by the Official Seed 
Testing Station and the Essex County Farmers Union 
not only confirmed this conclusion but also showed 
that these two varieties are now grown more widely 
than any others. The study by competent crities of 
these and the similar results now being obtained at 
the institute should win for it the support of agri- 
culturists. 


UNIVERSITY AND EDUCATIONAL NOTES 


Tue dedication of the new Markle Museum Engi- 
neering Building at Lafayette College will take place 
on December 6. During the week there will be a con- 
ference on mining engineering and a series of lec- 
tures by prominent engineers. 


A «eirt of $100,000 to the building fund of Boston 
University has been made by Dr. William E. Chenery 
and Mrs. Chenery. Dr. Chenery is a nose and throat 
specialist of Boston and a lecturer at the medical 
school of the university, of which he is also a trustee. 


Dr. L. V. Hem~prunn has become associate pro- 
fessor in the department of zoology at the University 
of Pennsylvania. Last year the courtesies of the de- 
partment of biology at the Washington Square Col- 
lege of New York University were extended to him 


and he carried out there work on the effect of tem- 
perature on the viscosity of amoeba. 

W. Henperson, of the University of Missouri, 
has been appointed head of the department of poul- 
try husbandry at the Iowa State College. 

Proressor P. H. H. Gray, a graduate of Queen’s 
College, Oxford, has been appointed head of the de- 
partment of bacteriology at Macdonald College (fac- 
ulty of agriculture, McGill University) and has re- 
cently arrived to assume his duties. He goes to Mac- 
donald from the Rothamsted Experimental Station, 
where he has been engaged in research work in soil 
microorganisms and general microbiology. 

Dr. H. W. Daviss, lecturer in physiology in the 
University of Leeds, has been appointed to the chair 
of physiology in the University of Sydney. 


DISCUSSION 


IS THERE AN AGE DEAD-LINE IN THE 
SCIENTIFIC AND ENGINEERING 
PROFESSIONS? 

Recent articles in various periodicals have called 
attention to an age dead-line, not only in manual oc- 
cupations, but also in sedentary positions. Among 
the causes to which this situation is attributed are 
physical condition, retirement pensions, decreased 
productivity, liability to injury, and group insurance, 
ail of which are said to militate against the employ- 
ment of men over forty. 

The general subject of unemployment in the scien- 
tific and engineering professions has aroused consid- 
erable discussion recently, as evidenced by several 
notes in the scientific journals. It is, therefore, of 
timely interest to consider whether or not conclusions 
regarding an age dead-line drawn from mass data on 
employment as a whole can be accepted without ques- 
tion as applying to the scientific world, since in cer- 


tain respects the technical man occupies a position 
apart. 

The comparative newness of the technical profes- 
sions and the remarkable expansion of industries in- 
volving science and engineering have resulted, in the 
past few years, in an unprecedented demand for 
scientists and engineers. This demand has been aug- 
mented by the fact that many manufacturers have 
come to realize that research and development work 
are an investment. Such executives now adopt a 
more patient and sympathetic attitude toward the 
technical man. Experience has shown them that just 
as industrial research has made many important con- 
tributions to theory, so does disinterested investiga- 
tion often give findings of great commercial value. 
That is to say, any research whatever has a reasonable 
chance of being profitable. 

At this point it should be noted that the organiza- 
tion and personnel of the scientific and engineering 
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professions are such that comprehensive data on em- 
ployment are not readily available. Any general con- 
clusions must, therefore, be an integration of the ex- 
perience of those having contact with comparatively 
large numbers of technical men. 

In view of these considerations we feel that the con- 
ditions observed at Mellon Institute will be of gen- 
eral interest. Because of the size of our research 
staff—about 175 men, chiefly chemists—a large file of 
applicants is constantly maintained in order to pro- 
vide candidates for future vacancies. Our records 
show that comparatively few older men have made 
application, and that, with few exceptions, these cases 
are men now employed who, for various reasons, are 
desirous of changing their positions. In other words, 
we do not feel that the age dead-line has yet become 
a vital factor in technical unemployment. 

An analysis of our applicant file into age groups 
has given the following data: 


Percentage of total 
Age range number of, applicants 
20-25 30 
26-30 33 
31-35 15 
36-40 13 
41-45 3 
46-50 
Above 50 2 


. The significance of our records is qualified by the 
fact that our fellowship candidates are to some extent 
limited to younger scientists desirous of pursuing re- 
search careers, but, at the same time, it must be 
realized that our research staff requires not only re- 
cent graduates as fellowship assistants, but also 
older men, with well-established reputations, as in- 
dustrial fellows and senior industrial fellows. In 
addition, because we have often been of assistance in 
placing men in plant and executive positions, we re- 
ceive many applications from men not interested in 
research institution posts. 

The older men who apply to us for positions may 
be classified in the five groups which are briefly de- 
fined as follows. (1) Frequently specialists in their 
respective fields, although already employed, feel that 
the institute offers particular advantages for the 
careers which they contemplate; while our files contain 
the names of many such men, we often think it ad- 
visable to make a special search for a more suitable 
man for a given position. (2) Teachers in the neigh- 
borhood of forty frequently conclude that they are 
more suited for industrial work or that they need 
larger salaries to support their families, and accord- 
ingly request our aid in securing a more satisfactory 
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type of work. (3) Similarly, many older men in the 
industries become oppressed by the thought that they 
are in a “rut” and decide to seek positions offering 
wider opportunities. (4) Sometimes able men are 
thrown out of work by the combination of two com- 
panies with separate technical staffs or by the cur- 
tailment of the technical staff in one organization. 
(5) Finally, the last class, which is fortunately un- 
usual, comprises men who have not made good in 
teaching or industrial work and who are casting about 
for new positions; such men are often peripatetic 
in positional habits. 

A pitiful case, now rarely seen, was that of the 
scientist or technical man who was swept off his feet 
and much bewildered for a time because of the sudden 
growth of the specialties and his apparent loss of 
professional status. Many chemists, for example, 
awoke to find every division of the science of chem- 
istry preempted and staked off. What had formerly 
been their sole care had apparently been taken over 
by specialists—physical chemists, metallurgists, cera- 
mists, chemical engineers, organic chemists, biochem- 
ists and others. They not only wondered what finally 
would be left for them to do, but what the exact status 
of their activities really was. They failed to realize 
fully the fact that it was but the natura) result of 
modern advance in chemical science and a part of an 
orderly, well-organized and highly developed research 
system—industrial as well as pure-science research 
methodology. 

Our impressions of the conditions obtaining to-day 
are borne out roughly by the situation in 1921, during 
the general business depression. While there was then 
much unemployment among technical men, we do not 
believe that the older men were discriminated against. 

If, as we are inclined to believe, the dead-line has 
not yet become an important factor in the technical 
professions, there could be no more opportune time 
to consider what measures can be taken to combat it 
when necessary, to insure a dignified and comfortable 
future for the older men. At Mellon Institute we have 
been approached by retired chemists and engineers 
with the request that they be given laboratory facili- 
ties to enable them to devote their remaining produe- 
tive years to research in pure science. This experience 
suggests a policy which may be of importance in the 
future, namely, the creation of departments in large 
industrial laboratories and research institutions in 
which older men may be able to bring to bear upon 
scientific problems the experience gained in long 
years of service to their professions. In institutional 
research laboratories, in particular, such older scieu- 
tists, being respected, would be valuable in aiding 
younger men and in promoting desirable scientific 
attitude and esprit de corps. 
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Such an addition to the ranks of workers in pure 
science would not be disproportionate. The men en- 
gaged in pure research are already far too few, and 
the superior and more immediate rewards in applied 
science are constantly reducing the numbers of those 
who are on the quest for new facts without regard to 
their economic application. Mr. Hoover recently esti- 
mated the number of American workers in pure 
science to be three thousand, as against thirty thou- 
sand in applied science. And yet these thirty thou- 
sand are constantly deriving much valuable help from 
the basie work of the three thousand. 

To conclude, our experience would indicate that at 
the present time an older man, duly qualified with 
respect to technical ability and personal attributes, is 
not handicapped by his age, in spite of the progress 
made in technical education in recent years, in addi- 
tion to the other considerations which have been cited 
as causative of an age dead-line. We offer this view, 
not with the feeling that it represents the last word 
on this important subject, but rather with the object 
of encouraging a profitable discussion based upon 


experience. A. Hamor 


MELLON INSTITUTE OF LAWRENCE W. Bass 


INDUSTRIAL RESEARCH 


DESCRIPTION OF AN ALLIGATOR NEST 


Wuite I was in the marsh region of southern 
Louisiana, some ten miles south of Morgan City, my 
attention was directed to a nest of the American 
alligator (Alligator mississippiensis) by Mr. Billy 
Burke, a native of that region. Mr. Burke came 
upon the nest while hunting frogs along a narrow 
canal which extended back into the marsh some three 


miles from the main bayou. A well-worn runway 


or “run” led from the canal bank to the nest itself, 
which was about twenty feet back into the marsh. 

On July 25, 1925, a party, including the author, 
visited the nest. Besides the “run” from the canal 
to the nest, several other “runs” were discovered 
which led off from the nest into the surrounding 
marsh. The vegetation immediately surrounding the 
nest had been either trampled down by the alligator 
or else removed for the building of the nest. The 
“rans” were clearly defined and were about a foot 
and a half wide. 

The nest was made of bits of damp, rotting 
“paille-fine” grass (Spartina patens juncea) and 
“roseaux” (Phragmites communis) which had evi- 
dently been bitten off by the female alligator. The 
nest measured four feet in diameter by two feet high. 
In shape, it was rather square with rounded corners 


“and a flat top. The whole nest was strikingly similar 


to a muskrat house except that it had a flat rather 
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than a conical top. Also no mud was used in the 
construction of the nest. 

In the center, about six inches below the surface 
of the top, was the nest proper. In it, covered with 
the warm, rotting vegetation, were twenty-four white, 
hard-shelled eggs, cylindrical in shape and rounded 
at the ends. 

The following variations in weights and measure- 
ments were found: 


Weights— 
Variation 59.96 gms to 69.41 gms 
Average 63.74 gms 
Measurements— 
Variations 70.4 mm by 37.7 mm 
to 75.5 mm by 38.6 mm 
Average 72.3 mm by 38.07 mm 


The nest had been known by Mr. Burke for about 
three weeks before our visit, or since about June 14. 
How long the nest had been there before this time 
is not known. It may be possible that the nest was 
built some time previous to the egg-laying in order 
to give the nest material a chance to heat up for the 
incubation process. 

The female alligator did not appear while we were 
examining the nest, although according to local ac- 
counts the female alligator is constantly on watch to 
protect her nest from all marauders. 

ARTHUR SVIHLA 

UNIVERSITY OF MICHIGAN 


A STARFISH ATTEMPTS TO INGEST A 
MINNOW 

THE starfish is known completely to ingest small 
mollusks, later extruding their shells. The most 
striking of its achievements is to attach firmly, by 
the tube feet of its rays, to an oyster or clam and 
exert a slow, steady pull until the mollusk is opened. 
Then the starfish protrudes its evertible cardiac 
stomach and digests the soft parts of the mollusks 
in situ. Protrusion of the stomach is facilitated by 
a pronounced humping of the disk of the starfish. 

While at the Marine Biological Laboratory, Woods 
Hole, Massachusetts, on the morning of July 5, 1929, 
the writer observed that a starfish (Asterias forbesii), 
with rays averaging eight centimeters in length, had 
attached to the glass side of an aquarium, and by its 
tube feet firmly held between two adjacent rays a 
full-grown Fundulus ten centimeters in length. The 
head of the fish was partly ingested, but the cardiac 
stomach protruded about two centimenters along the 
body. The starfish had a pronounced hump, roughly 
estimated at one and a half centimeters. 

In the preliminary handling of the animals incident 
to preservation, the cardiac stomach was partly with- 
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drawn, but the head of the fish remains firmly held in 
the oral opening of the starfish. 

It is quite unlikely that the starfish captured a liv- 
ing Fundulus, but the animal had probably died dur- 
ing the night, as all dead fish were removed from the 
tank on the day previous. 

F. E. CHIDESTER 

WEstT VIRGINIA UNIVERSITY 


PEOPLE ATTACKED BY AN OWL 


On a residence street in Morgantown, West Vir- 
ginia, during the early summer of the present year, 
several people were attacked by a small, savage owl. 
At least three people, personally known to the writer, 
were thus attacked, the owl swooping down and strik- 
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ing them with its claws. One person, a man with a 
seant supply of hair, had the top of his head 
seratched; another person, a woman, had her face 
badly seratched and, but for her glasses, might have 
had her eyes injured. 

After thus attacking people for some days the ow! 
was shot, but the writer did not hear of the attacks 
until some weeks later, and so could not personally 
identify the bird. From descriptions, however, it 
would seem that it was a screech-owl, the commonest 
species in this region. 

It would be interesting to know if such attacks by 
owls have been noted by others. 

ALBERT M. REESE 

WEST VIRGINIA UNIVERSITY 


SCIENTIFIC BOOKS 


The Autonomic Nervous System. By ALBERT KUNTZ. 
Lea and Febiger, Philadelphia, 1929, 576 pp., 70 
figs. 


Dorine the past few years increasing appreciation 
of the importance of the autonomic nervous system 
in health and disease has stimulated investigation in 
the pathological and clinical aspects of the subject. 
This, coupled with numerous recent attempts to deter- 
mine details of the finer structure of components of 
the system as well as the exact anatomical and physio- 
logical relationships of its neurons, has swelled an 
already voluminous literature. 

In the present work the author has tried to do 
justice to this relatively enormous literature as far as 
possible within the limits of a volume of this size. 
The degree in which he has succeeded raises the book 
quite out of the ordinary. Comprehensiveness, con- 
ciseness and judicial evaluation, in the measure here 
attained, make a combination deserving hearty com- 
mendation. 

It is of more than passing interest that the author 
has chosen to employ the Langley terminology for this 
division of the nervous system and for the classifica- 
tion of its parts. This, to the reviewer, is a happy 
beginning for the highly desirable resolution of the 
confusion of tongues now existing. There is no good 
reason why “sympathetic” should be used by one 
group to designate the entire autonomic system and 
by another group to name one of its subdivisions. 
Nor is there reason why “autonomic” should be used 
in a correspondingly equivocal manner. Here, as 
elsewhere, usage must in the end prevail over priority 
or logic. In a brief introduction the author traces 
the history of the several terminologies which have 
been employed. 


The first five chapters of the twenty which comprise 
the book are devoted to general subjects including the 
morphology of the autonomic system and its com- 
ponent neurones, central autonomic centers and con- 
duction pathways, the general physiology and the 
development of the system. Ten chapters are next 
given to careful consideration of the autonomic in- 
nervation and control of systems and of individual 
organs. These include the heart, blood vessels, respi- 
ratory system, digestive tube, biliary system, glands, 
urinary and sex organs, the eye and skeletal muscle. 
This part of the book is enriched with numerous 
excellent illustrations. 

Particularly welcome, because of the newness of 
their appeal, are such chapters as those on “central 
autonomic centers and conduction pathways” and the 
“autonomic innervation of skeletal muscle.” In these 
are gathered much information otherwise to be found 
only in widely scattered individual contributions. 
The latter chapter, although on a subject somewhat 
controversial at the present time, can not be said to 
be unduly Kuntzian. 

The remaining five chapters treat of pathological 
and clinical aspects of the subject. These will be of 
interest to plkysicians and surgeons who desire to 
learn the rationale of many procedures now being 
introduced into the practice of medicine. The appeal 
of these chapters is indicated by their titles which 
include the pathology and the surgery of the system, 
visceral sensitivity and referred pain, vagotonia and 
sympatheticotonia and the autonomic system in dis- 
eases, 
Not the least valuable feature of the book is the 
bibliography which covers sixty pages and is arranged 


by chapters. Wayne J. ATWELL 


UNIVERSITY OF BUFFALO 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN IDEAL MOUNTING MEDIUM FOR 
MYCOLOGISTS 

During the past three years the writer has used 
Amann’s mounting medium with unusually satisfac- 
tory results. Although it is in rather general use 
abroad, this medium does not appear to be widely 
employed in this country, despite its many advan- 
tages over eosine-glycerine. In the study of dried 
material there is little delay, for this medium almost 
immediately restores the turgor of the specimens, 
while with fresh material there is no plasmolysis, 
especially in the higher fungi, and at the same time 
the medium serves as a killing agent. In addition to 
its application to mycology, the solution has been suc- 
cessfully used by Dr. Edgar Anderson, of this insti- 
_ tution, in the course of his study of the pollen grains 
of Iris. 

The formula, after Sartory,! is as follows: 


Carbolic acid 20 grams 
Lactic acid, syrup 
Glycerine ..... 
Distilled water 


For greater rapidity in mixing the above materials, 
they may be heated over a low flame. When the 
solution has cooled, it may be used as made up, or 
should a dye be desirable, as is often the case with 
hyaline specimens, then .5 per cent. of cotton blue 
should be added. Frequently this concentration of 
dye is excessive, in which case the color may be made 
more dilute by the addition of varying proportions of 
the original medium. 

Permanent preparations may be made by allowing 
the mounted specimen to stand a week in a desiccator 
to allow the water to evaporate, otherwise the ringing 
cement (preferably King’s amber cement) will tend 


to run under the cover-glass. The lactophenol medium 
ean also be used in connection with Diehl’s? method 
of making permanent preparations if the same pre- 
cautions (desiccation) are followed. 
Davip H. LInpER 
Missouri BOTANICAL GARDEN, 
St. Louis, Missouri 


NOTE ON PREPARATION OF 
COLLODION BAGS 

For those interested in the use of collodion bags for 
dialysis, classroom experiments in physiology, etc., 
where uniformity and ease of preparation are impor- 
tant, I should like to call attention to two papers 
doubtlessly overlooked at this late date: Harris, N. M., 
Centralb. f. Bak. und Par., I, 32, 74, 1902, and Gors- 
line, C. 8., Scrence, p. 375, March 7, 1902. 

Both authors describe the formation of a collodion 
bag on the outside of large gelatine capsules held by 
heated glass tubing thrust into one end, dver which 
the collodion may form a narrow neck to the bag of 
perfect uniformity and free from flaws to any desired 
thickness. Warm water allowed to flow into the eap- 
sule after drying of the outer collodion coating dis- 
solves the interior gelatine wall, leaving the perfect 
collodion bag. The glass tubing may be left in place 
or removed, as desired. This apparatus was originally 
intended to contain bacteria] culture material for in- 
sertion into the peritoneum, allowing dialyzable bac- 
terial products to diffuse out in immunity experi- 
ments, but it appears that this method may be diverted 
to other uses. I have found the method excellent. 
Harris gives a brief history of previous attempts to 
make such sacs on the ends of glass tubing. 

CHarLes SHoupP 

VANDERBILT UNIVERSITY 


SPECIAL ARTICLES 


ADAPTATION OF RICE TO FORTY CEN- 
TURIES OF AGRICULTURE 


_ Tux late Professor F. H. King in his book “Farm- 
ers of Forty Centuries” depicts the high level of crop 
production maintained for many centuries in some of 
the densely populated areas of oriental countries. 
Without the use of mineral fertilizers, depending al- 
most entirely on occupational offal for purposes of 
soil improvement, Asiatic countries have maintained 
rice production in many sections sufficiently high to 
support their teeming millions. Various has been the 
comment or “explanation” on this phenomenon that 
appears as a paradox in the maintenance of soil fer- 
tility compared to the exhaustion of the soil by con- 
tinued cropping of land to the cereals of occidental 

1Sartory, A. ‘‘Guide des manipulations de mycologie 


parasitaire,’’ p. 100. Paris. Undated. 


countries if practiced without fertilizers. Although 
the culture of rice (paddy) differs from that of wheat 
and barley in that the fields are usually submerged, 
the quantity of water applied annually usuaily does 
not contain sufficient nutrients to replace those taken 
from the soil by a normal crop of wheat or barley. 
Results obtained in investigations to determine the 
smallest percentage of certain elements that can ob- 
tain in mature plants appear to throw light on the 
phenomenon of large yields of rice from lands 
cropped to this plant for many years continuously. 
The method employed in these experiments was to 
have test plants absorb varying quantities of a given 
element or elements by growth for varying lengths of 
time in a complete nutrient solution, subsequently 


2 Diehl, W. W. Scrence, N. 8. 69: 276. 1929. 
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transferring them for the completion of growth into 
a culture medium devoid of the element for which the 
minimum was to be determined, but containing all 
others required for growth. By withholding absorp- 
tion of the given element during the latter growth 
periods of the plant, data were obtained as to the 
maximum growth plants could make for a given quan- 
tity of an element absorbed during the early growth 
period. The identity of the same percentage of ele- 
ment in increasing magnitudes of yield and corre- 
sponding to increasing quantities of element absorbed 
was evidence that the maximum yield per unit quan- 
tity of element absorbed was obtained. The maxi- 
mum yield of plant is the reciprocal to the minimum 
percentage of element that can obtain in the mature 
plant. 

The nutrition of rice was studied with that of other 
cereals in the manner indicated above in order to ob- 
tain minima for various elements. Data were ob- 
tained as to the length of time (in terms of growth 
phase) elements were required. Furthermore, data 
were also obtained as to the length of time required 
for utilization of given quantities of materials after 
they were absorbed. The experiments are to be fully 
reported elsewhere, but brief account is given at this 
time as it appears that the data throw some light on 
the phenomenon of high yields of rice maintained for 
many years in oriental countries. 

While chemical analyses are to be made on an array 
of varieties of rice treated to obtain the minimum for 
various elements required from the soil, nevertheless 
the results of the physiological experiments indicate 
that these will be very low for calcium, magnesium, 
phosphorus and sulphur. For example, seedlings 
grown initially in a complete nutrient solution for 
several weeks until they attained three grams dry 
weight per plant increased from eight to ten fold (dry 
weight) at maturity in a solution of KNO, only but 
containing iron. Similarly, seedlings grown initially 
four weeks in a complete nutrient solution and sub- 
sequently transferred for the completion of growth to 
culture media each devoid of one of the following ele- 
ments—calcium, magnesium, phosphorus and sulphur 
—increased in weight from eight to fifteen fold at 
maturation. But seedlings grown initially for varying 
periods of time up to three months in complete nutri- 
ent solution upon transfer into media each devoid of 
one of the following elements—potassium, nitrogen 
and iron—produced markedly less crop at maturity 
than did any of the above treatments, or that of cul- 
tures grown entirely in a complete nutrient solution. 
Well-filled grain, but varying as to quantity depend- 
ing on treatment employed, was produced from all 
treatments except those designed to determine the 
plant’s requirement for iron. The absence of this ele- 
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ment in available form in the media for relatively 
short periods as compared to that of other required 
elements was decidedly harmful to the growth of rice. 

The complete nutrient solution used for the initial 
growth of rice was composed of equal concentrations 
of KH,PO,, Ca(NO,), and MgSO,, together with a 
trace of boron and manganese (each one p.p.m.) 
and iron supplied as tartrate. The experiments were 
thus designed in the belief that all the above-named 
elements were essential for the growth of rice, but the 
unexpected good yields obtained of fully developed 
plants grown four fifths of their lives in media devoid 
of one to four of the already indicated elements sug- 
gest the advisability of reconsideration of the evidence 
extant that rice requires the same elements for growth 
as does wheat or barley. While the results of the ex- 
periment did not prove that any one of the elements 
in the complete nutrient solution was unessential, they 
nevertheless did prove that if all were essential, ex- 
ceedingly small, or relatively unimportant quantities, 
considered as fertilizers, of all elements named with 
the exception of potassium, iron and nitrogen were 
sufficient to produce large yields of rice. It is the 
markedly low minimum of calcium, magnesium, phos- 
phorus and sulphur in the mature plant, different in 
each of the differentiated products—grain, straw, 
roots—that is cited as evidence of low requirement for 
these elements and is explanation for the maintenance 
of high yields from continuous cropping of land to 
rice without any apparent marks of soil exhaustion. 
It is held the data obtained show that the production 
of large yields of rice is not dependent on soil rich in 
the elements named. Comparison of the requirements 
of wheat or barley for these elements with that of rice 
indicate that the latter plant would produce large 
crops planted in soils which would be relatively (and 
in some cases practically) infertile to wheat or barley. 

In addition to these features of rice, several others 
may be mentioned in view of certain conceptions con- 
cerning the nutrition of this plant. Ten types of 
markedly different nutrient solutions were used and 
several hundred cultures were grown to maturity with 
nitrates as the only source of nitrogen available. The 
yields in many instances were comparable to those of 
representative plants grown in the field producing 
large crops. Ammonium salts, contrary to the pre- 
vailing view, are not necessary for rice production in 
nutrient solutions or in soil as proven by Bartholo- 
mew? in a recent publication. The failure of investi- 
gators to obtain normal development of rice in nutri- 
ent media containing nitrate, and devoid of ammo- 
nium ions, appears to be due to the inavailability of 
the iron used, although the form used would be read- 


1R. P. Bartholomew, ‘‘The Availability of Nitrogenous 
Fertilizers to Rice,’’ Soil Sci., 28: 85-100, 1929. 
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ily available to wheat or barley in such media. An- 
other feature observed was that related to the condi- 
tions necessary for grain production. Repeated fail- 
ure to obtain grain from apparently normal plants 
was explained in the condition necessary for the fer- 
tilization process to function. It was found that the 
diurnal changes in temperature and humidity play 
very important réles in the process. Rice plants re- 
quire dew or a fairly saturated atmosphere for pol- 
lination to proceed properly, and the absence of dew 
on the plants, although grown in water in the green- 
house, was found to be the cause of the failure for 
rice to set grain in the case above mentioned. 
W. F. GERICKE 
LABORATORY OF PLANT NUTRITION, 
UNIVERSITY OF CALIFORNIA 


THE MORPHOLOGY OF HAEMOPROTEUS 
LOPHORTYX SP. NOV. 

EXAMINATION of 312 native quail in California 
showed that 45 per cent. of the birds were parasitized 
with a sporozoan, the gametocyte stages of which 
were to be found in the red blood cells of the birds. 

The parasite, which belongs to the genus Haemo- 
proteus, differs from Haemoproteus columbae Celli 
and Sanfelice of the pigeon and all other described 
forms. It is found in Lophortyx californica Shaw 
and all other species and subspecies of the genus 
Lophortyx inhabiting California, including Santa 
Catalina Island. It is herewith described as Haemo- 
proteus lophortyz, the description being based largely 
upon the morphological characters of the mature 
gametocytes as they appear when the dried films are 
fixed with methyl alcohol and stained with dilute 
Giemsa’s azur-eosin. 

The diagnostic characters are as follows: Mature 
male gametocytes: Form and size: halter-shaped, par- 
tially encireling nucleus of blood cell but not in close 
contact with its nuclear membrane. Along greater 
part of its length, parasite extends out to periphery 
of blood cell. Diameter one and one half to two and 
one half microns; length up to eighteen microns when 
curving is taken into consideration. Both ends uni- 
formly rounded, but the end containing the nucleus 
slightly broader. Instances not rare of the parasite 
completely filling the space formerly occupied by the 
cytoplasm of the host cell, in which case both ends of 
the nucleus-encireling gametocyte in contact. 

Nucleus: elongate, ovate, almost always nearer to 
one end of the gametocyte, its broader end being 
nearer to the end of blood cell. Staining reaction, 


pale pink. Average size, one and one half by four 
microns. Becomes more diffuse and much larger, fill- 
ing three fourths of volume of cell just preceding 
gametogenesis. Karyosome usually visible. 
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Cytoplasm: pale, almost hyaline. 

Vacuoles: indistinct and diffuse, often a large one 
near one end of gametocyte with ring of pigment 
granules around its periphery. 

Pigment granules: minimum number, eleven; maxi- 
mum, thirty-nine; average, nineteen, with tendency 
to be deposited in two more or less terminal groups 
with a few scattered granules in between. Shape, 
from spherical to oval or rod-shaped. Size, from two 
tenths to eight tenths microns in greatest diameter. 
In fresh diluted blood, of carbon black appearance; 
in stained preparations, brownish. All granules 
highly refractive. ~ 

Mature female gametocytes: Form and size: like 
male gametocytes, halter-shaped encircling nucleus 
but not closely applied to nuclear membrane. Greater 
tendency for both ends of gametocyte to come into 
contact around nucleus of blood cell than in case of 
male gametocyte, in which case parasite loses char- 
acteristic halter-shaped appearance and fills entire 
space between nucleus and periphery of erythrocyte. 
Measurements in general same as for male gameto- 
cyte but tendency to produce greater hypertrophy of 
blood cell, especially when more than one gametocyte 
present in cell. 

Nucleus: spherical to oval, more centrally located 
than in male gametocyte, average size up to one and 
one half or two and one half microns in the greater 
diameter. Staining reaction dark pink to red. 
Karyosome distinct. 

Cytoplasm: staining reaction much darker blue, 
reticular appearance apparent. 

Vacuoles: usually present, from one the size of the 
nucleus to two or more smaller ones irregularly 
placed. 

Pigment granules: minimum number, fifteen; maxi- 
mum, fifty-two; average, twenty-four. Tendency to 
be grouped less pronounced than in the case of the 
male gametocyte. 

Experimental work has demonstrated that Lynchia 
hirsuta Ferris, an ectoparasitic louse fly, is respon- 
sible for transmitting the parasite from quail to 
quail. Transmission is biological, the sexual cycle of 
the parasite taking place in the fly. 

Ordinarily a parasitized quail seems to be little in- 
convenienced, but numerous cases have been observed 
where the infected bird was weak and thin. Five 
fatal cases have been studied, the death of the birds 
being preceded by marked anemia due to the destruc- 
tion of the red blood cells by the parasites. 

The study of this parasite and its effect on the host 
is of especial interest since the California Valley quail 
is California’s most prized game bird. 

C. O’ROKE 

UNIVERSITY OF MICHIGAN 
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Automatic 
Microtome 


© HIS instrument was designed by the late Dr. Charles S. Minot, 
and has been improved by us from time to time until it is now justly 
one of the most popular microtomes on the market. The latest 
provement, of which this is the first listing, consists of a cover com- 
pletely enclosing the feeding mechanism and a grooved balance wheel 
which provides for using a motor to operate the instrument. 
microtome is an ideal instrument for rapid serial sectioning, cutting 


sections with accuracy down to one micron in thickness. 


im- 


This 


Whiie regu- 


larly furnished for paraffin sectioning only, this model can be equipped 
for cutting small celloidin specimens. 


i. 


Two New Improvements 


The entire feeding mechanism is enclosed in a metal 
case to protect the working mechanism and keep out 
dust. The cam dise which controls the amount of feed 
is operated from outside the case. The figures indicat- 
ing the amount of feed can be seen through a glass win- 
dow provided for that purpose. 

The drive wheel is grooved so that the microtome can be 
operated by a motor when desired. 


Send for complete information 


Bausch & Lomb Optical Co. 


632 St. Paul St., Rochester, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE 200-INCH TELESCOPE OF THE CALI- 
FORNIA INSTITUTE 


TELESCOPIC power ten times as great as that given by 
the 100-inch reflecting telescope of the Mount Wilson 
Observatory, now the largest in the world, will be at the 
disposal of astronomers when the 200-inch reflector of the 
California Institute of Technology is completed. It will 
penetrate three times as far into space as the 100-inch, 
and bring into view a globular region of space thirty 
times the volume of that reached by present-day tele- 
scopes. 

Work on the new instrument is now under way. A 
mode! of the telescope, based on a design that has been 
accepted tentatively, but may be greatly altered after 
further study, was placed on exhibition on October 19 at 
the building of the National Academy of Sciences in 
Washington. 

Two miniature figures, on the same scale as the model, 
indicate the size of the finished instrument if this design 
is finally accepted. It will be about 85 feet high when 
pointing near the zenith, about the same height as a 
seven- or eight-story office building. The tube is supported 
in a fork, so that it may be pointed to any part of the 
sky. The fork is arranged to turn in a direction parallel 
with the axis of the earth. A powerful clock-drive will 
turn the instrument around this axis once a day, thereby 
keeping it pointed to the stars as they move across the 
sky. This arrangement is the same as in the usual equa- 
torial mounting for astronomical telescopes. 

In the present issue of Harper’s Magazine, Dr. George 
Ellery Hale, honorary director of the Mount Wilson Ob- 
servatory of the Carnegie Institution of Washington and 
chairman of the observatory council of the California In- 
stitute of Technology, describes the progress of the work 
on the telescope since it was started a year ago. 

No actual construction work on the telescope proper has 
yet begun, but much necessary preliminary work has been 
accomplished. A tentative design for the telescope has 
been worked out. Plans have been completed for the 
astrophysical laboratory on the Pasadena campus, of the 
California Institute, which will be the headquarters of the 
astronomers who will use the telescope, measure the photo- 
graphs taken with it and interpret them with the aid of 
laboratory experiments. Plans have also been made for 
the instrument shop where the smaller telescope parts and 
many accessory instruments will be constructed, and for 
the optical shop, where the huge mirror will be ground 
and figured. While these plans were being drawn, Mount 
Wilson astronomers have been engaging in a survey of a 
dozen possible sites for the new instrument. 

Dr. Hale emphasizes the importance of choosing the 
best site for the telescope. 

‘“We observe the stars from the depths of a turbulent 
atmosphere,’’ he says, ‘‘ which not only scatters and ab- 
sorbs much of the light that reaches its upper levels, but 
so irregularly refracts the portion transmitted that the 
rays falling on the various parts of a large lens or mirror 


are rarely or never combined into a sharply defined and 
perfectly steady image. 

‘*By selecting a site of high altitude, above the denser 
and more disturbed portion of the atmosphere, in a region 
but little affected by clouds and storms, we may greatly 
reduce these difficulties. In fact, the conditions on Mount 
Wilson are so favorable that on a very large proportion 
of the nights in the year the 100-inch Hooker telescope 
gives us a gain in light-collecting power over the 60-inch 
telescope fully in proportion to its greater aperture. 

‘‘The use of the larger instrument has thus resulted in 
many fundamental discoveries beyond the range of the 
smaller one, and has more than justified our most san- 
guine hopes. Moreover, we have direct observational 
evidence that on Mount Wilson a 200-inch telescope could 
be depended upon to show a further gain, in keeping with 
its increased size. The probabilities now are that we 
can find a still better site within a short distance of 
Pasadena.’’ 

THE ETHER DRIFT 

ScIENCE still must answer the great and fundamental 
question: ‘‘Is there an ether?’’ And despite the many 
feats of the Einstein theories of relativity in explaining 
and predicting observed facts of physics, such as the way 
the planet Mercury moves in its orbit, they are seriously 
menaced by having one of their foundations pulled -out 
from under them. 

For Professor Dayton C. Miller has reported to the 
Optical Society of America meeting at Ithaca that he 
has during the past year laboriously repeated the ether 
drift experiments that he has been making during the 
last nine years in a Cleveland laboratory and on high 
Mount Wilson in California. 

Again he finds an observed effect in the light path of 
his apparatus such as would be produced by a relative 
motion of the earth and the ether of about ten kilometers 
(six miles) per second. This is the same result that Dr. 
Miller has obtained during the past few years. In 1925 
his paper on this work won the annual prize of the Amer- 
ican Association for the Advancement of Science. This 
continued ability to obtain the same results over a period 
of years, whether the apparatus is at normal level in 
Cleveland or on a California mountain, makes Dr. Miller’s 
results all the more important. 

Nor does Dr. Miller feel that his experiments repudiate 
the famous Michelson-Morley experiments on ether drift 
performed in 1887. Prevalent opinion holds that this 
historic test showed that there is no ether drift, that there 
is no something filling all space, and it was upon this 
interpretation that Professor Albert Einstein based his 
special theory of relativity when he enunciated it in 1905. 
But Dr. Miller, studying the results of his latest experi- 
ments performed this year on the campus of the Case 
School of Applied Science, only about 300 feet from the 
location of the original Michelson-Morley interferometer 
of 1887, finds that his results showing the solar system 
moving through space ‘‘ fully agree with and confirm the 
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New CAMBRIDGE Books 


SCIENTIFIC 


By William Bateson, Edited by R. C. Punnett 


These two volumes contain practically all of Bateson’s contributions to purely scien- 
tific journals with portions from two of his earlier books that are now difficult to 


obtain. They deal mostly with Variation and Heredity. 


Third Edition in Two Volumes. 


CONDUCTION OF 
ELECTRICITY 
THROUGH GASES 


Volume I.—General Properties of Ions, 
Ionisation by Heat and Light. 


By Sir J. J. Thomson and 
G. P. Thomson 


The growth of the subject has made nec- 
essary the increase of this famous work into 
two volumes. There are numerous line 
drawings in the text. 


Cr. 8’, $8.50 


Third Edition 
PRACTICAL PLANT 
BIOCHEMISTRY 


By Muriel W. Onslow 


Simply and clearly described experiments 
with ample bibliographical references to 


books and papers. 
Cr. 8’, $4.00 


Royal 8’, $28.50 


For all Physicists 


INFRA-RED ANALYSIS 
OF MOLECULAR 


STRUCTURE 
Vol. I. The Cambridge Series of Physical 
Chemistry. 


By F. I. G. Rawlins and 


A. M. Taylor 


The first book in English which deals 
with the application of infra-red spectros- 


copy to the analysis of molecular structure. 
Illus. 8’, $3.50 


STATISTICAL MECHANICS 
The Theory of the Properties of Matter in 
Equilibrium. 
By R. H. Fowler 

Based upon an essay awarded the Adams 


Prize in the University of Cambridge, 1923- 
1924. Royal 8’, $10.50 


Third Series 


TYPICAL FLIES 
A Photographic Atlas of Diptera. 


By E. K. Pearce 


Over 200 photographs of flies accom- 


panied by explanatory notes. 
Royal 8’, $3.25 


The Cambridge University Press (England) 


Agents in the United States 


THE MACMILLAN COMPANY, 60 Fifth Ave., New York 
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original Michelson-Morley observations, although the 
present interpretation is different.’’ 

In the 1887 Michelson-Morley experiment there was 
discovered a slight difference in the time that it took 
light to travel over two paths, one at right angles to the 
other. But this was attributed to experimental errors, 
to those slight deviations that enter into all observations. 
Dr. Miller, by performing hundreds of experiments and 
by improving the details of the ether-drift interferometer, 
has by his results demonstrated that the observational 
differences of the original experiments and his many 
later tests are real and not due to error in the apparatus. 
Such refinements as shock-absorbing pads on the sup- 
porting piers and extreme precautions to eliminate tem- 
perature differences were taken in this year’s experiments. 
The interferometer uses the interference of light waves to 
measure far more accurately than any mechanical means. 
Dr. Miller’s instrument gives numerical results reliable to 
the hundredth part of a wave-length of light, although 
the length of the light path is 130,000,000 wave-lengths. 
He can detect a relative motion of earth and ether a 
twentieth that which he actually observed. 

The discovered motion of six miles a second is not a 
mere earthly phenomenon, but a cosmic one. It is fixed 
with relation to sidereal time, that is, it is toward a fixed 
place in space. The earth and its millions and the whole 
solar system is rushing, Dr. Miller declares, ‘‘ toward the 
point having a right ascension of 17 hours.’’ 

How are the scientists to reconcile with their theories 
this well-tested motion that the ether-drift experiments 
demonstrate? Dr. Miller says: ‘‘It seems impossible at 
the present time to account for a cosmic effect of this 
small magnitude and it will be necessary to continue 
these experiments and to coordinate them with others be- 
fore an acceptable theory can be propounded.’’ 


THE SUPERSONIC SUBMARINE FINDER 


Rumors that the United States and other powers are 
willing to abandon submarines because a sure means has 


"been perfected for locating them under water, even when 


‘“sleeping’’ on the bottom, seem to be without solid 
foundation. Information available indicates that the 
various types of supersonic listening gear, while mod- 
erately effective, are of too short range to be reckoned 
as generally effective from a military view-point. If, 
therefore, submarine construction is abandoned or re- 
stricted in the immediate future it will be a deliberate 
move in a peace program rather than the abandonment 


_ of an arm because it has lost its fighting value. 


Statements have gained circulation lately that the 
British Admiralty has perfected a device for locating 
submarines at a distance. Such a device, if perfected, 
would without doubt mean the end of undersea fighting 
craft, for such boats are easy to destroy once they are 
located. But the range of the listening gear used in 


all navies of the world so far as known is to be measured 
in mere hundreds of yards rather than in miles, so that 
unless the sea were literally peppered with scout boats 
many submarines would be bound to escape detection. 


Most of the locators of ‘‘silent’’ submarines known to 
military students at Washington depend on the propaga- 
tion through the water of beams of sound-waves so short 
as to be inaudible to human ears—the so-called supersonic 
or ultrasonic waves. These can be produced from elec- 
trically excited crystals of quartz, somewhat similar to 
those used in radio broadcast stations for frequency con- 
trol, but larger. These waves differ from ordinary sound- 
waves in that they can be directed in a comparatively 
narrow beam, like the rays of a searchlight. They re- 
flect as echoes from solid objects, and parts of these 
echoes are picked up by the listening gear on scout ships, 
amplified and interpreted by observers. Similar devices, 
using audible sound-waves, have been used for a long 
time in the well-known sonic depth-finding apparatus. 

Work on supersonic submarine locators began during 
the world war, and has been carried on ever since, par- 
ticularly by France, Great Britain and the United States. 
During the war their information was more or less 
pooled, but since then the researches have continued in- 
dependently in each country. It is believed that prog- 
ress in this country has been about equal to that abroad, 
although necessarily most of the information about the 
technical details of the apparatus is kept confidential. 

From time to time wild stories get into circulation 
crediting supersonics with destructive power verging on 
the supernatural. These seem to be based on the ex- 
perimental work on extremely short-length supersonic 
waves carried on by Professor R. W. Wood, of the Johns 
Hopkins University, and Alfred L. Loomis, in the latter’s 
private laboratory at Tuxedo Park, N. Y. This work, 
following observations made by Professor Wood in the 
laboratory of P. Langevin, at Toulon, during the war, 
has shown that it is possible to kill small animals and 
microscopic plants with ‘‘rays’’ of supersonic waves in 
water. But they do not kill anything bigger than a tad- 
pole or a goldfish, and they are never used in more than 
half a pint or so of water. So that using them to sink 
a submarine in the ocean, or to kill her crew at a distance 
of a mile, is quite out of the question. The significance 
of the supersonic researches of Professor Wood and Mr. 
Loomis is not military, but purely scientific. 


TRACHOMA AND BLINDNESS 

THE chief cause of the nearly two and one half million 
eases of blindness existing in the world to-day is tra- 
choma, according to a statement made by Lewis H. Carris, 
managing director of the National Society for the Pre- 
vention of Blindness, on his return from a world confer- 
ence on blindness held at The Hague. 

This disease is found in nearly every part of the globe, 
but it is at its worst in Oriental countries. It is most 
prevalent in Egypt and along the borders of the Mediter- 
ranean Sea, in Palestine, China, the Balkan States, India, 
the hot sections of Brazil and in our country among the 
inhabitants of the Appalachian and Ozark Mountain dis- 
tricts and among American Indians, 

Trachoma is a highly contagious disease. The roller 
towel has been the cause of many epidemics of the dis- 


im 
> 
4 
+ 
aR: 
; 
= 
~*~ 
4 


SCIENCE—ADVERTISEMENTS 


Essentials 


of 


Announcing 


Human Embryology 


By Gideon S. Dodds 


Professor of Histology and Embryology, School of Medicine, 
West Virginia University 


HIS textbook of human embryology has been written primarily for 
medical students and secondarily for those who are preparing for the 
study of medicine in schools where embryology is a prerequisite subject. 
It presupposes a knowledge of gross and microscopic structure of the 
body and is designed especially to interpret and clarify such knowledge. 


CONTENTS 


The General Principles of De- 
velopment 

The Germ Cells 

Ovulation, Menstruation, and 
Pregnancy 

Early Stages of Human Develop- 
ment 

The Development of the External 
Form 

The Membranes and the Placenta 

The Early History of the Meso- 
derm 

The Supporting Tissues and the 
Skeleton 

The Muscles 

The Skin and Associated Struc- 
tures 

The Alimentary System 

The Respiratory System 

The Body Cavities 

The Heart and Blood Vessels 

The Lymphatic System 

The Blood Cells 

The Urogenital Organs 

The Nervous System 

The Sense Organs 

General Notes on Development 

Index 


316 pages. 534 by 9. 
Cloth, $4.00 


Based Directly on Human Development 


The book is essentially a human rather than a comparative em- 
bryology. The author has tried to include those facts about human 
development which are most useful in rounding out a knowledge of 
adult human structure, and in giving an understanding of the 
relation between the mother and the unborn child. It has been 
the aim throughout to present the embryo not merely as a human 
being in the making, but also as a living individual with all the 
life activities of other human beings. 


Well Illustrated 


Included in this book are over 180 diagrams and illustrations, all 
fully labelled. Many are original. Nearly all have been redrawn 
with the special needs of the student in mind. These illustrations 
play such an important part in the work that at times the strictly 
textual matter is subordinated to them, 


This book is obtainable on approval 


John Wiley & Sons, Inc., Publishers 
440 Fourth Avenue, New York City 
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ease in industrial plants. A common family towel is also 
a potent spreader of the disease among members of the 
same household. Poverty, crowding and unsanitary living 
conditions are important factors in the contraction and 
spread of trachoma. 

The disease causes redness, painful inflammation and 
granular growths, looking something like sago, within the 
lids. These irritate the cornea, producing ulcers and 
later scars. The scar formation may produce an opaque 
layer covering the pupil which results in loss of sight. 

In individual cases the disease may be checked by 
proper treatment, but trachoma is so wide-spread that it 
can not be entirely controlled until more is known of its 
eause. Dr. Hideyo Noguchi, working at the Rockefeller 
Institute for Medical Research, thought that he had 
found the organism or germ causing trachoma. Since his 
death the work has been continued, but further results 
have not yet been announced. Other investigators have 
considered diet a causative or predisposing factor. 

The United States has for many years refused admis- 
sion to immigrants showing symptoms of trachoma. The 
U. 8. Public Health Service has been conducting extensive 
studies of the disease in the sections of this country where 
it is prevalent. 

The other major causes of blindness are venereal dis- 
eases, babies’ sore eyes, smallpox, glaucoma, congenital 
defects and accidents. 


THE DEVELOPMENT OF INFANTS 
PSYCHOLOGISTS studying the behavior of young chil- 
dren have succeeded in giving a baby training that would 
alter the course of its development and yet they have 


‘been able to see what it would have been like if it had 


never been trained. This magic has been brought about 
by the Yale Psycho-Clinic, where Dr. Arnold Gesell and 
Dr. Helen Thompson have observed identical twin girls 
from the age of one month up to the age of eighteen 
months. Reporting their unusual experiment in the 
Genetic Psychology Monographs, the psychologists say 
that it is doubtful if prolonged search could have secured 
for comparative study twins more extensively and pro- 
foundly alike than these. The blue-eyed blonde babies 
respond with remarkable similarity of behavior to almost 
any situation. In refusing or objecting, each twin’s 
gesture is to turn the body slightly to the right and bend 
the left arm across the chest. When placed back to back 
and observed for several hours, their manner of handling 
a bell, spoon and other objects was strikingly similar. 


For six weeks the psychologists gave one twin girl, T, 


a chance to practice climbing a set of five steps every 
day. Meanwhile, the other twin, C, had no such oppor- 
tunity to learn the new activity. In the first three weeks 
of climbing lessons Twin T had to be frequently assisted. 
At the end of six weeks, when she was 52 weeks old, she 
climbed the steps in 26 seconds and was an enthusiastic 
climber. Yet when Twin C was introduced to the steps 
at the age of 53 weeks, she proceeded to climb the stair- 
case without training or aid, taking only 45 seconds. At 
the age of 56 weeks T was climbing the steps in 11 sec- 
onds and C in 14. 


Twin T was also given practice in handling cubes, the 
psychologists report, but her added early experience did 
not give her any advantage when Twin C was presented 
with three little blocks to bang with and to pile on top 
of one another. 

The experience of the twins shows, according to Dr. 
Gesell and Dr. Thompson, that a child begins to climb 
and to build towers with his blocks when his nerve struc- 
tures are ripe for such activities. Exercise may not even 
hasten the actual appearance of such reactions in a young 
child. The experience gained by early practice tends to 
be supplanted or modified by the process of the child’s 
maturation. If it were not so, the infant could scarcely 
grow. Twins identically alike offer a promising field for 
psychologists to study the difficult problems of human 
growth. 

ITEMS 

WHEN a farmer plants a clover crop on a piece of poor 
land for the purpose of enriching it, and later on puts 
the field into some other crop, he is only duplicating a 
process that happens without human assistance wherever 
there are raw or impoverished soils. This is indicated by 
the results of observations by Dr. Elmer Campbell, of 
Transylvania College, published in the scientific journal 
Ecology. Dr. Campbell studied a series of raw gravel 
exposures in Indiana and also a number of exhausted and 
abandoned fields in various parts of the South. He found 
that in all cases the larger proportion of legumes in the 
total vegetation was found on the poorer soils, and that 
as legumes increased the nitrogen content they were 
gradually replaced by other wild plants. For instance, 
on the Indiana gravel he found the plant population to be 
100 per cent. sweet clover on a three-year-old exposure, 
but on a ten-year-old strip sweet clover made up only 20 
per cent. of all the plants present. In the South the 
predominant wild legume of poor lands was lespedeza. 


AN automobile dumbwaiter is the newest suggestion for 
solving the parking problem. As demonstrated by West- 
inghouse engineers recently, the car is driven onto a plat- 
form, a button is pressed, and the car is whisked up out 
of sight. An empty platform appears for the next car. 
When the owner wishes to retrieve his car, he presses the 
proper button, and the car is immediately delivered to 
him at ground level, ready to be driven away. Occupy- 
ing as much space as a small double garage, the new 
machine can be built in any capacity desired, it was 
stated, and installed in old or new buildings. 


A way to irradiate chocolate so that its flavor is not 
impaired has been discovered by two Austrian scientists, 
Drs. S. Reid and H. Krasso. Rats fed on this chocolate 
gained in weight. Patients enjoyed it and showed im- 
provement in appetite and general condition and a gain 
in weight. The chocolate was fed as milk chocolate and 
as a beverage made with milk. Most of the patients to 
whom this chocolate was given were suffering from tuber- 
culosis. A few suffering from secondary anemia showed 
improvement in the condition of their blood. Dr. Krasso 
also suggests that irradiated chocolate might prove valu- 
able in the treatment of diseases of the bones, such as _ 


rickets. 
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Two Volumes Now Complete 


Of JEROME ALEXANDER’s Great Compilation on 


COLLOID CHEMISTRY 


Theoretical and Applied 


‘Tals great work, edited by Jerome Alexander, on Theoretical and 

Applied Colloid Chemistry, was begun in 1926 by the publica- 
tion of Volume I, Theory and Methods, and is now supplemented by 
the publication of Volume II on Biology and Medicine. These two 
volumes together with the third volume—Technical Applications of 
Colloid Chemistry (in preparation )—will form the most comprehen- 
sive and modern treatment of Colloid Chemistry available in any lan- 
guage. More than 175 outstanding authorities of international repu- 
tation will have contributed papers to this stupendous work when 


completed. 

VOLUME ONE VOLUME TWO 
Theory and Methods Biology and Medicine 
976 Pages. Ill. Price $14.50 1029 Pages. Ill. Price $15.50 
CoNTRIBUTING AUTHORS CONTRIBUTING AUTHORS 

; Jerome Alexander. P. P. von Wei- 
marn. G. Friedel. E. Buchner. J. W. Harold A. Abramson. Mona Spiegel- 
McBain. HE. Franklin Burton. Robert Adolf. Jerome Alexander. Fil. Bot- 
A. Millikan. Wm. D. Harkins. Sir W. tazzi. Sir William Bragg. C. Bredig. 
Hy Calvin B. Bridges. Jesse G. M. Bul- 
1 on, W. E. S. Turner. Sir te " 
Wm. B. Hardy. H. R. Kruyt. Albert 
Einstein. W. H. Martin. René Audu- Ls 1k H. Fisch d d 
bert. Hsien Wu and Daisy Yen Wu. BSCE 
q Wm. E. Gibbs. Carl Barus. W. J. BE. I. Fulmer. Leonard Greenburg. F. 
Humphreys. Howard T. Barnes. Henry V. von Hahn. Hans Handovsky. BD. 
N. Russell. W. D. MacMillan. Fred- Newton Harvey. L. V. Heilbrunn. F. 
erick L. Browne and J. Howard d’Herelle. A. L. Herrera. Rudolph 
Hober. E. E. Just. R. L. Kahn, W. 
rrera. J. Duclaux. Irving ngmuir. 
Harry B. Weiser. H. Wislicenus. H. rancis 
Jermain Creighton. George A. Hulett. Lloyd. John Uri Lloyd. Jacques Loeb. 
J. Traube:; Tokutaro Hagiwara. Senji Leo Loeb. S. DeW. Ludlum. Auguste 
Utzino. A. Lottermoser. A. de Gre- Lumiere. D. T. MacDougal. Albert 
orio Rocasolano. Richard Lorenz. L. Mary. Waro Nakahara. P. Lecomte 
Bircumshaw. Eugene C. Bingham. du Nouy. Wolfgang Pauli. L. Reiner. 
Winslow H. Herschel. Bmil Hatschek. T. Brailsford Robertson. Antonio de 
8. C. Bradford. Dorothy Jordan Lloyd. 1 H. 

Raphael Ed. Liesegang. S. C. Bradford. a Senne - S. Schade. 
Harry N. Holmes. Herbert A. Endres. Wm. Seifriz. Charles E. Simon. M. 
Max Poser. Richard Zsigmondy. H. Spencer. A. EB. Taft. F. P. Underhill. 
Bechhold. The. Svedberg. E. B. Ayres, N. Waterman. Edgar T. Wherry. 
Jr. Sven Oden. Henry Bassett. Rich- Richard Willstitter. Edmund B. Wil- 

ard Zsigmondy. son. John H. Yoe. Edgard Zunz. 


THE CHEMICAL CATALOG ComMPANY INC. 
417 Fourth Avenue New York, U. S. A. 
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The Wistar Institute Bibliographical Service 


is of invaluable assistance to 


Librarians—Investigators—Teachers 


It brings to them, in AUTHORS’ ABSTRACT form, a brtfef 
review of all original papers on Biological Subjects which 
appear in the following journals: 


Journal of Morphology and Physiology 
The Journal of Comparative Neurology 

The American Journal of Anatomy 

The Anatomical Record 

The Journal of Experimental Zoology 
American Journal of Physical Anthropology 
The American Anatomical Memoirs 

Folia Anatomica Japonica (Tokio, Japan) 
Stain Technology (Geneva, N. Y.) 
Physiological Zoology (Chicago, III.) 


Advance Abstract Sheets 


issued semi-monthly, bearing Authors’ Abstracts without 
bibliographic references, offer a practical means of making 
research immediately available in abstract form and of pur- 
chasing articles of special interest in reprint form without 
the necessity of subscribing to all the journals. Subscrip- 
tion, $3.00 per year. 


Bibliographic Service Cards 


with complete bibliographic references, printed on Standard 

Library-catalogue cards, are of value and assistance to Li- 

brarians and Investigators. Subscription, $5.00 per year. 
Abstracts in Book Form 


referred to above, are "oe together periodically, with 
cosneed and Analytical Subject Indices. Price $5.00 per 
volume. 


Subscriptions to the Bibliographic Service 
and orders for reprints should be sent to 


The Wistar Institute of Anatomy and Biology 
Thirty-sixth St. and Woodland Ave. Philadelphia, Pa. 


New Impression Now Ready 


The Foundations of Science 


By H. POINCARE 
Pp. xi+ 553. 
Containing the authorized English translation by 
George Bruce Halsted of ‘‘Science and Hypothe- 
sis,’? ‘*The Value of Science’’ and ‘‘ Science and 
Method,’’ with a special preface by Poincaré, and 
an introduction by Josiah Royce. Price, postpaid, 
$5.00. 
THE SCIENCE PRESS 


Grand Central Terminal New York, N. Y. 


SEAL 


CORROSIVE 


NON 


GERMAN 
COVER GLASSES 


DO NOT FOG 
At your dealer—or write to 


CLAY-ADAMS CO., Inc. 
117-119 East 24th Street NEW YORK 


THE CENTURY BIOLOGICAL SERIES 
ROBERT HEGNER, PH.D., Editor 


ANIMAL 
PARASITOLOGY 


By 


Rospert Heener, PH.D. 
Johns Hopkins University 


Francis M. Root, Px.D. 
Johns Hopkins University 


Donaup L. Auausting, Sc.D. 
Harvard University 


Says The Journal of the American Medt- 
cal Association: ‘‘The present work is 
thoroughly down to date and handles in 
broad fashion not merely the taxonomic 
and morphologic data which have been 
acquired during the recent years but 
also the more complex investigations on 
life cycles and biologic relations. The 
introductory chapter deals with the gen- 
eral topic of parasitism in animals. The 
first section covers protozoology. Both 
of these were written by Hegner. The 
second section, on helminthology, by 
Augustine, and the third section, on 
medical entomology, by Root, are fol- 
lowed by an extensive bibliography on 
the different groups and a good index. 
The book is abundantly illustrated. .. . 
The text is attractively written and 
clearly printed. . . . The work will un- 
doubtedly commend itself to teachers 
and to students and will be a valuable 
manual of information.’’ 


ALEXANDER PETRUNKEVITCH, Yale Uni- 
versity, says: ‘‘The book is excellent.’’ 


WiuuiaM A. University of Minne- 
sota, says: ‘‘There is nothing equal to it 
in the English Language.”’ 


Royal Octavo 731 pages Price $6.50 


Write for a more detailed de- 
scription of the book and other 
volumes in the same series. 


THE CENTURY CO. 


353 Fourth Avenue, New York, N. Y. 
2126 Prairie Avenue, Chicago, Il. 
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BIOLOGICAL and NATURAL 
HISTORY MATERIAL 


T OF 
Ye, 


Zoological Groups 
Embryological Slides 
Botanical Life Histories 
Drosophila Cultures 


Verrill’s Vineyard Sound Report 
formerly $3.00, now $5.00 per copy 


Catologs on request: Address 


Geo. M. Gray, Curator 
Supply Department 


MARINE BIOLOGICAL LABORATORY 


Woods Hole, Mass., U. 8S. A. 


WANTED:—An experienced surgeon with research ex- 
perience, who had occupied a full-time position at a uni- 
versity, who wishes to become an associate on a full-time 
basis in a large general surgical practice. K. H., care 
of SCIENCE, 3939 Grand Central Terminal, New York, 
N. Y. 


THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University 
Revised, Dark-field Edition (1927) now Avaiiable. 


The Old and the New in Microscopy, with a special chapter 
on Dark-Field Methods and their Application. 


Postpaid, $3.50 
COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


LIVING BULLFROGS 


Safe delivery guaranteed 
| Teach Biology with live specimens where practicable 


We have the only complete live materials 
establishment in America. Live plants and 
animals representing all types are kept on hand 
under semi-natural conditions at all seasons. 
| Also headquarters for preserved specimens 
of all types, microscopic slides, life histories, 
demonstrations, osteological preparations, in- 
sect collections. We specialize in many impor- 
tant southern species not obtainable elsewhere. 

All material guaranteed without reservations. 

SOUTHERN BIOLOGICAL SUPPLY CO., INC., 
Natural History Building, New Orleans, La. 


A Guide for the Dissection of the Dogfish et 
(Squalus acanthias, Squalus sucklii, or Mustelus canis) 
5th edition; 32 pages, large octavo; paper cover. 

50 cents, postpaid 
Lawrence E. Griffin, Reed College, Portland, Ore. 


Second Edition: Revised and Enlarged 


THE RAT: DATA AND REFERENCE TABLES 
Memoir No. 6: 548 Pages, Bibliography: 2206 Titles 
HENRY H. DONALDSON 
Published by THE Wistar INSTITUTE 
Philadelphia, Pa., U. S. A. Price, $5.00 


> Hy-Speed MIXERS < 


Clamp to any tank, operate from 
light circuit, mix all kinds of li- 
quids. Also used for even temper- 
ature baths. Thousands in use, 
Write for circular 
ALSOP ENGINEERING CO. 
47 W. 63rd St. New York 


\ 


1PHONELESCOPE 
Teaches Through the Eye 


SOUND, ELECTRICITY 
CAPITAL APPARATUS WORKS 


Box 835 Washingten, D. C. 3 
pa 


THE SCIENCE PRESS 
PRINTING COMPANY 


PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL 
JOURNALS, MONOGRAPHS 
AND BOOKS 


Correspondence Invited 


LANCASTER, PENNSYLVANIA 


SCIENTIFIC PERIODICALS 


Chemical, Medical and allied subjects. Complete 


files, volumes and copies, bought and sold. Kindly 
send us a list of your wants and items of which you 
may wish to dispose. 

B. LOGIN & SON, INC. 


29 East 21st Street 


New York, N. Y. 


WE specialize in the quantitative de- 
termination of Carbon, Hydrogen, Ni- 
trogen, Sulfur, Phosphorus, Halogen, 
etc., in samples as small as three milli- 
grams. 

Our service is rapid, 


reasonable. Write 


RESEARCH SERVICE LABORATORIES 
87 East 28th St. New York City 


reliable, and 


SPLIT SECOND TIMERS 

No. 1. “PASTOR.” Time piece & Stop-watch, fifth 
second. Robust. Guaranteed. Price $9.95 net. 
No. 3. Fifth second, 30 minute registered. Jeweled 

lever movement and chromium case. 
Price $12.85 net. 

Write for Circular 
The Sterling Stop Watch Co., Inc. 
15 East 26th Street, New York City. 


PHOTOELECTRIC CELLS 


Television—Talking Pictures—Research 


G.-M. VISITRON cells of the alkali metal 
hydride type are of highest sensitivity, low 
dark current, long life, and respond to the 
smallest changes of light intensity and color. 
Their high quality and uniform sensitivity 
make them the choice of leading engineers. 

Get technical Bulletin P-14 Free. 


G.-M. Laboratories, Inc., 1808 Grace St., Chicago, Iil. 
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PHOTO-ELECTRIC CELLS 


THE BURT CELL 


Without Fatigue—Highly Sensitive 
Absolutely Reproducible—Instantaneous in Response 


The BURT-CELL is made by a new method and 
should not be confused with any other photo-electric 
cell. By a special process of electrolysis, the photo- 
electric metal is introduced into a highly evacuated 
bulb directly through the glass wall of the bulb, giv- 
ing photo-electric material of absolute purity. The 
superiority of the BURT-CELL is due to these fea- 


COLOR PLATES 


GFA Color Plates, the modern 
miracle of photographic science, 
are increasingly being adopted by 


tures, making possible results never before obtainable. 


laboratory workers and scientists who | 
require authentic photographs in | 
natural color for permanent record or 


Described in Bulletin No. 271 


QUARTZ CELLS—We are pleased to annonce that 
we are manufacturing reproducible quartz photo- 
| cells for measurement of ultra-violet. 


We also manufacture the STABILIZED OSCILLO- 
SCOPE—the = VISUAL OSCILLOGRAPH having 
a linear time axis and no inertia—giving an accurate 


lantern-slide projection, 


Natural color photography has a 
direct application to your work, 


Write for free Agfa Color Plate 
handbook 


picture of high frequency wave forms. his is a most 
’ powerful tool for the study of periodic phenomena. 


Write for Bulletin 273 


AGFA ANSCO CORPORATION 
BINGHAMTON, N. Y. 


DR. ROBERT C. BURT 
Manufacturing and Consulting Physicist 


327 S. Michigan Ave., Pasadena, Calif. 


Use Eastman Potassium Hydrogen Phthalate 
to filter out ultra-violet light 


2 The opacity of potassium hydrogen phthalate solutions to ultra-violet 
light below wavelengths of 3000 A® is reported in an article by F. Saun- 
ders in J. Optical Society 76, 362(1928). A one-millimeter layer of a 4 
per cent solution cuts sharply at 3000 A®, although it gives a uniform 
transmission in the visible and ultra-violet region up to that wavelength. 


Eastman Potassium Hydrogen Phthalate is prepared for use as a 
primary standard in volumetric analysis and consequently has the 
requisite high purity for use in filter solutions. 


Eastman Kodak Company, Chemical Sales Department, 
365 State Street, Rochester, N. Y. 
Gentlemen: 
Without obligation please send me further information about the use of Eastman 
Potassium Hydrogen Phthalate in filter solutions. 
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Victor Interval Timer 


with Automatic Alarm 


Measuring time in periods ranging from 
15 seconds to 2 hours 


Every Laboratory 
Needs It 


VICTOR X-RAY CORPORATION 
2012 Jackson Blvd., Chicago, Illinois 


DUDDELL-MATHER 
WATTMETERS 


These wattmeters are accu- 
rate standards for the measure- 
ment of power in alternating 
‘eurrent circuits. They are char- 
acterized by their complete 
astaticism, large overload capac- 
ity, high sensitivity, wide range 
and permanency of calibration. 


Several patterns are furnished 
for currents up to 1,000 amperes 
and potentials up to 75,000 volts. 


Fully described in Booklet IV 
Pattern A for potentials up to 600 volts on A.C. Instruments. 


Pioneer Désnufacturers ( AM BRI DGGE 3512 Grand Central Terminal 
nstruments 


of Precision I New York 
INSTRUMENT C9 INS 
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Dried Brewers’ 
Yeast 


of 


HIGHEST QUALITY 


for 


Very low in Hydrofluo- 
silicic Acid 
Very low Non-Volatile 


STERLING’S 
Hydrofluoric Acid, C.P. 


n order to demonstrate 
c the results that can be 


obtained with Sterling’s Iron-free Hydrofluoric RESEARCH and 
Acid to chemists not already familiar with it, PHARMACEUTICAL Purp oses. 


we will gladly send a free trial sample to any 
chemist who will tear out this offer and attach 
it to his letterhead. 


WALLERSTEIN LABORATORIES 
STERLING PRODUCTS COMPANY 171 Madison Avenue 


Dept. 8 Easton, Pa. New York City 


TRIARCH 
BOTANICAL PRODUCTS 


Live and Preserved Plants 
Prepared Slides for General Botany 
Special Preparations for Plant Patholo fs 
and Microprojectors Ashless Filter Paper 
isi No. 589 Blue Ribbon 


“Prepared by a Botanist e (dense, firm texture) ; 
for Botanists” Baad This grade will retain the very finest pre- 
fees cipitates such as:—antimonic acid 
barium sulphate, calcium oxalate, lead 
sulphate, metallic sulphides, metastannic 
acid, potash, silica, silver chloride, stan- 
nous oxide, zine sulphide, magnesium 
ammonium phosphate, stannic acid, ete. 


Write for sampies. Try tt 


CARL SCHLEICHER *SCHULL CO 


7 ; 17 Madison Ave. New York City 


Write for our tlustrated catalog 


GEO. H. CONANT 
RIPON, WISCONSIN 
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“BECBRO”’ 
LABORATORY 
RHEOSTATS 


Becbro Laboratory Rheostats made of both 


iron enameled and solid wall porcelain 


Solid Wall Porcelain : tubes. 
Tube Type 


The above illustration shows one of the numerous types of ‘‘BECBRO’’ tubular, slide contact, 
rheostats manufactured and carried in stock by us. 


The various types are made in several lengths of 8”, 16”, and 20’’, respectively, with resistance 
values of from 0.25 ohm and 25 amperes, to 30,000 ohms and current capacity of 0.1 ampere. 


_ ‘*BECBRO”’ Rheostats are high in quality and low in price, and due to the fact that they are giv- 
ing excellent service, will be found in many of the Colleges, Universities, Research Laboratories and 
Commercial stations throughout the country and world. 


‘“BECBRO’’ Stone Rheostats are made in the following types: Single, Double, Universal, and 
Crossed Sections. These rheostats, with the porcelain tubular types, find their many uses in high 
frequency and radio work. 


Our Catalogue S-20 Sent You Upon Request 


BECK BROTHERS, Makers 


421 SEDGLEY AVENUE PHILADELPHIA, PA. 


THE EPPLEY 
STANDARD CELL 


A Precision Standard of Highest Accuracy 


An unsaturated cadmium standard cell (Weston 
Type) accurate to 0.02%, with a negligible tempera- 
ture coefficient, mounted in a moulded box. 


Catalog No. 100 as illustrated with 
_Eppley Laboratory Certificate 


$15.00 net 
F. O. B. Newport 


Bulletin No. 1 ‘‘Standards of Electromotive Force’’ 
Sent on Request 


THE EPPLEY LABORATORY 


INCORPORATED 
Newport, R. I., U. S. A. 
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WHATMAN No. 44 


for the most 
accurate analysis 


Thin—Minimum absorption of sol- 
uble salts; therefore, minimum 
washing. 

Retentive—Barium Sulfate, Lead 
Sulfate and similar bothersome pre- 
cipitates completely retained. 

Low Ash—An eleven centimeter 
circle burns easily and completely 
with an ash weighing of .00006 gram. 
Uniform—One box will show you 
why so many analysts prefer No. 44 
for all gravimetric work, and you will 
want at least a few boxes always avail- 
able for especially “fussy” analysis. 


Samples cheerfully furnished 
H. Reeve Angel & Company 


Incorporated 


7-11 Spruce St., New York, N. Y. 


The J Metastatic 
and Thermoregulator 
The Aminco Mercury Relay 


FOR THE ACCURATE CONTROL OF CON- 
STANT TEMPERATURE APPARATUS 


Write for Bulletins 
No. 905 and 910 


we wee 
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AMERICAN INSTRUMENT CO., INC. 
1220 D Street, N. W., Washington, D. ©. 


Twenty-four 
Gases 


Gauges 
Valves Lecture 
Controls doth. Bottles 


Argon —Helium—N eon 


Needle Valve 


One of the Hoke devices for 
use with compressed gases 


2/3 Natural size 


This little needle-valve will stand long, hard 
usage, and very high pressures. The needle 
will not blow out, nor will its point break off. 

For pipe lines; with bombs and compression 
chambers; in spraying systems; on laboratory 
tables, etc. 

Made of brass with monel needles, or all 
brass. Several models; $1.00 to $1.75 each. 


Ask for folder V. 


22 Albany St., 
New York City 


Your dealer, or 
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ELECTRIC ARC FURNACES 
FOR LABORATORY USE 


pai 


Furnace No. 5726 is for use in work requiring temperature up to 3100° F. such as the fusion of 
ashes, gold, silver, nickel, copper, brass, iron and other metals in a non-oxidizing atmosphere. It will 
melt quantities up to 3 pounds of metal depending on the type of metal used and requires 110 volts, 15 
to 30 amperes or 45 amperes for especially rapid melting, either alternating current of any cycle or 
direct current. The furnace consists of a refractory lining moulded in the shape of a crucible and sur- 
rounded by an insulating lining held in position by a sheet iron jacket. The heating chamber will ac- 
commodate a plumbago crucible measuring 3% inches in height and 3% inches in diameter at the top. 
The lid of the furnace is made of the same refractory material as the lining and is attached to an iron 
support in such a manner as to permit it being raised and swung aside from the body. In the bottom 
of the heating chamber is a carbon electrode which makes contact with the plumbago crucible, thus be- 
coming one terminal of the are. The other terminal is likewise of carbon and is situated in the lid of 
the furnace and is so constructed as to allow its adjustment to the character of the material being 
melted. A Cutler-Hammer Reactance Grid is used to balance the are. The maximum current consump- 
tion of the furnace being 45 amperes, a suitably fused line must be supplied to convey current and a 
knife switch is needed to disconnect the current. 


Complete with Cutler-Hammer Reactance Grid and six carbon electrodes. For 110 


Furnace No. 5730 is similar to the above, but equipped with two carbon electrodes adjustably 
mounted in the lid forming a horizontal are above the material in the crucible and permitting the use 
of non-conducting refractory crucibles. The maximum temperature obtained is 4200° F. Entrance to 
the heating chamber is effected through a door in thefront. The heating chamber accommodates a crucible 


up to 3% inches in height and 3% inches in diameter at the top. The maximum current consumption is 
45 amperes, 


Complete with Cutler-Hammer Reactance Grid and six carbon electrodes. For 110 


Prices on furnaces for other voltages upon application. 
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Bakelite Resinoid cream testing rods in use at the Blue Valley Creamery Company, Chicago. 


Tasteless Bakelite Resinoid proves ideal 
for cream testing rods 


VEN the faintest taste or odor in a 

cream testing rod would destroy its use- 
fulness. The “cream taster” takes a rod 
from the hot water sterilizing bath, dips it 
in the cream, and then tastes it to deter- 
mine the quality and grade. Glass would 
make a satisfactory rod, were it not brittle 
and liable to frequent and costly breakage. 
Tasteless and odorless Bakelite Resinoid 
has proven to be ideal for cream testing 
rods. It is far stronger than glass, non- 
hygroscopic, smooth and hard. It with- 
stands sterilizing temperatures, and is chem- 
ically inert. It is unaffected by and will not 


absorb oils or greases. Bakelite Resinoid 
should be considered for any device or in- 
struments, where these properties would be 
an advantage. 


Bakelite Engineering Service 


Intimate knowledge of thousands of varied 
applications of Bakelite Materials combined 
with eighteen years’ experience in the de- 
velopment of phenol resinoids for chemical 
uses provides a valuable background for the 
cooperation offered by our engineers and 
research laboratories. Write for Booklet 
11-R, “ Bakelite Resinoid ”.. 


a 


BAKELITE CORPORATION 


247 Park Avenue, New York, N. Y. 


Chicago Office: 635 W. 22nd Street 


BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin St., Toronto, Ont. 


manufactured Bakelite Corporation. Under the capital ““B” is the numerical sign for infinity, or unlimited 
present and of Bakelite Corporation’ 


LITE 
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A few of the assemblies 
made from standard 


PYREX parts and obtain- 
able from ‘stock. 


Each article of PYREX 
Chemical Ware and Labo- 
ratory Apparatus is 
stamped with the above 
trade mark, which stands 
for the highest quality in 
material and workman- 


“We have 


used nothing else 
for the past ten years’ 


“ We have standardized on all types of PYREX Laboratory Apparatus for 
the past ten years and therefore cannot make many comparisons with apparatus 


made from ordinary glass. 


“We do find that PYREX Ware stands up very well under ordinary lab- 
oratory usage. Our breakage loss is very small. To break PYREX Ware 
takes a noticeably greater shock than to break the glassware we formerly used. 


“ Our 


glass blower has no difficulty in mending breaks or cracks in 


PYREX Ware in which dirt and moisture do not contaminate the surface.” 
From the chemical department of one of America’s largest corporations 


PYREX Ware was originated by scien- 
tific men of international reputation and 
has been jealously kept by them at a 
standard of usefulness consistent with the 
needs of the super-critical chemists and 
laboratory experts responsible for much 
of America’s finest industrial advance- 
ment. 

Whether you need only the simplest 
pieces or complicated combinations you 
will find PYREX Ware the most satis- 
factory equipment—a boon for accurate 
work and a means for great savings in 
materials, labor and time. 


We will make your special pieces to 
order, but you will find that the standard 
types and sizes shown in the PYREX 
Laboratory Glassware catalog can be as- 
sembled into apparatus for almost any 
purpose. 


Write to us for the catalog, and go to 


your regular supply house to buy any 
standard PYREX Pieces. 


CORNING GLASS WORKS, Dept. 75 


Industrial and Laboratory Division, Corning, 
New York 
New York Office: 501 Fifth Ave. 
Largest Makers of Technical Glassware in the World 
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SCIENCE—ADVERTISEMENTS 


DRAWING PRISM ABBE DRAWING APPARATUS 


Cat. No. 12 6000 DRAWING PRISM incase Price $11.00 t..v.N. y. 


A simple device which yields a distinct image of 
the pencil point and of the specimen to be traced. 
With an erect microscope the drawing surface 
should be inclined 25° from the horizontal in order 
to avoid distortion. 


Cat. No.12 60 21 LARGE ABBE DRAWING APPARATUS in case 
Price $28.00 t.0.v. N. y. 


This apparatus permits of most accurate drawing 
at any magnifications available with a compound 
microscope. Length of mirror arm 140 mm., size 
of mirror 125x7o mm. Provided with two inter- 
changeable Abbe cubes for a large and for a small 
exit pupil, complete adjustment for precise center- 
ing and vertical displacement, moderating glasses 
for controlling the illumination proceeding from the 
drawing surface, as well as from the microscope. 
With an erect microscope, drawings are made with- 
out distortion on a horizontal surface. 


Cat. No. 12 60 24 RIGHT-ANGLED PRISM on slide 
Price $6,00 t.0.b. 


Interchangeable with the Abbe cubes of the pre- 
ceding, for the purpose of converting it into a pro- 
jection drawing apparatus. 


CARL ZEISS, INC. 


485 Fifth Ave., New York 
Pacific Coast Branch, 728 South Hill Street, Los Angeles, Calif. 


CARL ZEISS 
JENA 
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